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Problem-solving hydraulic valves 
a 17-year specialty at Hydro-Aire 


Thousands of models—more than 111,600 hydraulic valves, pu 


controls since 1943. That’s a lot of problems solved, for a lot of I é 
and project engineers involved in airborne hydraulics. Have we 
you yet? There’s a good chance we have the answer to your blen 3000 WINONA AVENUE 


. ,URBANK, CALIFORN 
readily available. If not, our accumulated experience and co te wipe eke was Shean 
AY. : ‘ ba Developers and producers 
facility give a head start toward on-time delivery. Try us. Ser of reliable contgol com- 
’ 2 P > . ponénts, sub-systems and 
Hydro-Aire your specifications for a prompt quote. And, write 1 systems for aircraft, missiles, 
. ° electronics, transportation 
letterhead for a free copy of our catalog. and general industry. 


Engineers: write D. B. Nickerson, Chief Engineer, regardi 
opportunities at Hydro-Aire 


DIVISION OF @ CRANE ® Co. 
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With 38 years acceptance Sargent builds precision linear and 
rotary hydraulic, pneumatic, mechanical and electronic systems 
of force control to meet successfully the increasingly high require- 
ments of marine, aircraft, missile, petroleum and industrial use. 
From original idea to finished product - SARGENT. 


SARGENT Manufacturing SARGENT Hydraulic Pumps 


FACILITIES BUILDS Hydraulic Motors 
Pneumatic Cylinders 


Research Machining & Grinding : Servo-Systems Pneumatic Vaives 
Design Heat Treating, ali types Hydraulic Systems Bali Screw Actuators 
Development Plating, all types | Integrated Packages Gear Actuators 
Testing Inspection = Hydraulic Actuators Gear Accessory Boxes 
Qualifying Assembly Hydraulic Valves Electronic Systems 


including — 


Hlandard of Excellence | Fince 1920 
“GOOD WILL” is the disposition of TT haicl aba d ENGINEERING CORPORATION 
o ~ 


the pleased customer to return to the c ~ 
place where he has been well treated. “os Goo? * 
— U.S. Supreme Court HUNTINGTON PARK, CALIF. 


MAIN OFFICE & PLANT, 2533 E. FIFTY-SIXTH ST. 
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July 18-19—Liquid Rockets and Propellants 
Conference American Rocket Society 
Ohio Union Building, Ohio State Univer 
ity, Columbus, Ohio 

July 18-19—Quarterly Regional Meeting 
(ssn. of Local Transport Airlines, Beverly 
Wilshire Hotel, Beverly Hills, Calif 

July 21-27—Third International Medical 
lectronics Conference & Exhibition 
including session on medical clectroni 
in space research), London, Fngland 

July 28-29—Seventh Annual Symposium on 
Computers and Data Processing, Denver 
Research Institute, University of Den 
cr, Stanlev Hotel, Estes Park, Colo 

Aug. 1-3—Fourth Glohal Communication 
Svmposium, Statler Hilton Hotel, Wash 

ivton Sponsors: Institute of Ra 
ho Engineers; U.S. Anny Signal ¢ orps 

Aug. 1-3—“Puture of Manned Military Air 
raft Classified Meeting Institute of 
the Acronautical Sciences, F.] Cortez Ho 
tel, San Dicgo. Calif 

Aug. 2-11—27th Annual U.S. National Soar 
ing Championship ctor County Aw 
port Od 1 

\ug 8-11—W rm National \iecting 

encan \stt } Society Olvmp 
, ] Scatt 

Aug $.12—1 ’ f encral Nicet 

rical | 


Aug. 16-18—I 
reren n 
NYI 
Sponsor \u 
‘ t Command 
Aug. 18-19 nd ternational Svmt 
im » Submarnu md Space Med 
f ind Naval Med 
ne, Karolinska | tute. Stockholn 
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onthe SM 
REPORTER 


BY STANLEY M. INGERSOLL, Capabilities Engineer 


Report No. 7 
TR 2043-2 Glow Discharge Densitometer 


This instrument was developed by our Research Division from 
investigations into ionization phenomena. It employs the glow 
discharge phenomenon between two electrodes to measure the 
density of a gas between the electrodes, which enables it to meas- 
ure altitudes of 40,000-250,000 feet to an accuracy of +- 1,000 
feet. When this unit is used as a pressure measuring device the 
accuracy is +5%, of the pressure reading. At these higher 
altitudes the TR 2043-2 takes over from common barometric 
instruments or mechanical pressure sensing elements which are 
impractical because of their inaccuracy at very low pressures. 
The instrument consists of a power supply and an ion chamber 
packaged in a cylindrical aluminum case four inches long and 
three inches in diameter. Because it does not depend on elastic 
elements, this SM/I sens: extremely insensitive to shock, 
vibration and acceleration 


Typical Performance Specifications 


inputs Seeeees tic pressure, ram pressure, temperature 


Outputs quency, typical range 0 to 1000 cps Resist- 
e, typical range 20K to 2 Megohm Tempera- 
thermistor output 20K to 2 Megohm 
Accuracy f pressure reading or +1,000 feet aiti- 
e absolute 
Range to 250,000 feet ‘Adaptable for higher 


Response Time econds maximum 

Power Requirement vatts at 6 VOC including 1 watt heater power 
Temperature Range F to +170°F 

Vibration g 2000 cps 

Shock 


S dia. x 4 inches long 





STATIC PRESSURE 


AiR 
(ON CHAMBER 
CAPACITOR 
THERMISTOR 





FREQUENCY 


Density 











RESISTANCE 
Temperature 


optional 








For more information and complete operating specifications, write 
or wire SM/I today. Address r inquiry to Stanley M. Ingersoll, 
Capabilities Engineer. 


SM SERVOMECHANISMS/INC. 


Los Angeles Division 
12500 Aviation Boulevard 
Hawthorne, California 





Airborne actuator 


selected for 


wing spoiler systems 


on Convair 
“880” jetliner 


An R5244 Airborne 
Linear Actuator is 
used on the Convair 
“880"' inboard and 
outboard wing spoil 
ers to give additional 
pitch control in case 
the regular stabilizer ~ 
trim malfunctions. 


WING 
SPOILER 


R5244 
ACTUATOR 























AX irborne’s linear actuators are 
used by Convair Division of Gen- 
eral Dynamics Corporation in the 
Convair “880” jetliner to provide 
a secondary flight control system 
to retain control of aircraft attitude 
should the primary control surfaces 
become inactive. By electrically 
controlling the actuators through a 
set of switches in the cockpit, the 
pilot can fly the “880” using the 
wing spoilers. 

Convair’s design problem called for 
an actuator that would operate 
effectively from sea level to 40,000 
ft., at temperatures ranging from 
—65° to + 140°F, and with a duty 
cycle of 10 sec. on, 5 min. off at 
a Maximum tension or compression 
load of 320 Ib. without any risk 
of failure even after being unused 
for long periods of time. Airborne 


provided a specially built R5S244 
unit meeting these requirements 
with a total weight of only 3 Ib. 


This is only one example of many 
specially built Airborne actuators 
relied on by aircraft designers to 
carry out vital functions in modern 
missiles and aircraft. Whatever 
your special design problem, we 
will build an actuator to your speci- 
fications that will do the job de- 
pendably and safely. Where your 
requirements are not unique, we 
can provide a line of modular-type 
actuators, both linear and rotary, 
that can simplify design and speci- 
fication. Give us the facts on your 
particular need and we will be 
happy to submit a proposal. Con- 
tact any of our offices for further 
information. 


Engineered Equipment for Aircraft and Industry 
AIRBORNE ACCESSORIES CORPORATION 


HILLSIDE 5, NEW JERSEY «+ 


Offices in Los Angeles and Dallas 
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(Continued from page 5) 


Aug. 18-19—Electronic Packaging Sympo- 
sium, University of Colorado, Boulder. 

Aug. 23-25-1960 Cryogenic Engineering 
Conference, University of Colorado. 

Aug. 23-26—Western Electronic Show & 
Convention, Los Angeles Memorial Sports 
Arena, Los Angeles, Calif 

Aug. 28-Sept. 5—1960 National Air Rally, 
Municipal Airport, Orange, Mass. Spon- 
sor: National Aeronautic Assn 

Sept. 4-5—Civilian, Closed-Course Airplane 
Races, Lakefront Airport, Cleveland 

Sept. 5-11—1960 Farnborough Flying Dis- 
play and Exhibition, Society of British 
Aircraft Constructors, Farnborough, Eng 

Sept. 7-9—Joint Automatic Control Confer- 
en Massachusetts Institute of Tech- 
nology, Cambridge, Mass. Sponsors 
Instrument Society of America; American 
Socictv of Mechanical Engineers; Ameri- 
can Institute of Flectrical Engineers; In- 
stitute of Radio Engineers; American 
Institute of Chemical Engineers 

Sept. 8-9-1960 Engine and Operations 
Symposium, Airwork Corp., Millville, N. J 

Sept. 12-13—Sixth Annual Titanium Metal 
lurgy Conference, New York University’s 
College of Engineering, Bronx, N. Y 

Sept. 12-16—16th Annual General Mecting, 
IATA, Copenhagen, Denmark 

Sept. 12-16—Second International Congress, 
International Council of the Acronautical 
Sciences, Zurich, Switzerland 

Sept. 14-16—Annual Mecting, National 
Assn. of State Aviation Officials, Wort 
Hotel, Jackson, Wyo 

Sept. 15-16—15th Annual Meeting, Armed 
Forces Chemical Assn., Sheraton-Park 
Hotel, Washington, D. C 

Sept. 19-22—National Symposium on Space 
Electronics and Telemetry, Institute of 
Radio Engineers, Shoreham Hotel, Wash- 
ington, D. C 

Sept. 21-25—National Convention and Aecro- 
pace Panorama, Air Force Assn., Civic 
Auditorium and Brooks Hall, San Fran- 
sco, Calif 

Sept. 25-27—24th Annual Convention, In- 
ternational Northwest Aviation Council, 
Harrison Hot Springs, British Columbia 

Sept. 27-30—Space Power Systems Confer- 
nce, American Rocket Society, Miramar 
Hotel, Santa Monica. Cosponsors: USAF; 
U.S. Army; U.S. Navy; NASA; AEC 

Oct. 3-5—Sixth National Communications 
Symposium, Institute of Radio Engineers, 
Utica, N. Y 

Oct. 3-5—Seventh Annual Meeting, Insti 
tute of Radio Engineers’ Professional 
Group on Nuclear Science, Gatlinburg, 
Tenn. Cosponsor: Oak Ridge National 
Laboratory 

Oct. 3-5—National Midwestern Conference 
on Air Logistics, Institute of the Aero- 
nautical Sciences, Tulsa, Okla 

Oct. 3-5—First International Air Traffic 
Control Conference and Fifth Annual 
Meeting of the Air Traffic Control Assn., 
Sheraton-Palace Hotel, San Francisco 

Oct. 10-14—Society of Automotive En- 
gineers National Aeronautic Mecting, 
including USAF Office of Scientific Re- 
search Astronautics Conference, Ambas- 
sador Hotel, Los Angeles, Calif 
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The elements of guidance and control: 


Data Acquisition and Application 
Subsystems —!BM has proven ca 
pabilities to provide real-time 
man-to-machine and machine-to 
machine elements of weapon guid 
ance systems. In addition to the 
Bombing-Navigation system with 
its visual displays in the B-52, IBM 
also provides interface devices to 
apply this system to air-launched 
missile guidance. Federal Systems 
Division experience in air-based 
and ground-based guidance sys 


tems iS proven in operation 


Data Communications Subsystems 
—The SAGE 


tem, heart of America’s air defer 


data processing 
network, embodies advanced 
munication aevices and t 
niques required to filter and dir 
in enormous flow of data. De 
Federal Sy 


the AN/FSQ-7 


nd built by the 


Divi ion 


inced system in 


operation 
bodies processing and comn 


tions power te jirect 


+ 


operations as well as to guid 


siles from remote sites 


Data Processing and Control Sub- 
systems—Now in development, the 
Advanced Bombing-Navigation and 
Missile Guidance system is another 
xample of IBM's ‘‘closed-loop”’ 
ystem capability. This system sat- 
fies the operating requirements 
f high-speed, long-range weapon 
ystems. Compact, reliable equip- 
ent such as this and Federal 
ystems Division's computer forthe 
tan missile guidance system are 
the result of IBM’s vast background 


n data processing and control. 


all systems capabilities of IBM 


IBM's experience in data processing and data communications, supplemented by an extensive 
background in data acquisition, adds up to a three-way capability for developing, producing and 
integrating total automated systems. This capability is being advanced through continuing 
research in miniature high-speed devices for high-reliability guidance systems of the future. 


Federal Systems Division, 326 East Montgomery Avenue, Rockville, Maryland IBM 























INSTRUMENTATIoX 


Aero Service Corporation 
Oldest Flying Corporation in the World 
announces the formation of 


AERO SYSTEMS 
ENGINEERING 
DIVISION 


Partial list of clients served by Aero on 
Department of Defense prime and sub-contracts 


AIR MATERIEL COMMAND 

CORPS OF ENGINEERS, U.S. ARMY 

STRATEGIC AIR COMMAND 

U.S. NAVY BUREAU OF WEAPONS 

EASTMAN KODAK COMPANY 

IBM CORPORATION 

RADIO CORPORATION OF AMERICA 
RAMO-WOOLDRIDGE 

WESTERN ELECTRIC CORPORATION 


VEHICLE TRACKING 


7 
‘ 
' 
‘ 
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or 
aad te | 
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DISPLAY DEVICES 





AVIONICS 


. a modern, fully equipped facility staffed to 
undertake services, research, and development in 
fields related to photogrammetry, geophysics, 
special simulators, training devices, avionic tests, 
and data handling and analysis. The new AERO 
Division offers the benefits of 41 years of experi- 
ence by Aero Service Corporation, authority on 
airborne geophysics and cartographic sciences. 
We invite you to write for our facilities report. 


Aer 

SYSTEMS ENGINEERING 
A NEW DIVISION OF 

AERO SERVICE CORPORATION 


210 East Courtland Street 
Philadelphia 20, Pennsylvania 
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MISSHECJAND SPACE | ...center for missile and space technology research 
@ VEHICLE | and development at General Electric 


DEPARTMENT 


rogress in defining space trajectories 


Astrodynamicists at General Electric’s Missile and In a the Department is developing 
Space Vehicle Department are currently mapping methods 1 termine orbital parameters of earth 
space determining trajectories for flights from satellites nly Doppler information. This 
the Earth to other bodies of our solar system MSVD ex e in tracking techniques and com- 

Under these funded studies, MSVD has recently puter pr s permitted analysis of the Russian 


completed a program of error analysis of trajectories Lunik II} tory 

to the Moon involving the four-body gravitational For mor rmation about MSVD’s progress in 
system, as well as a study of flight paths to Venus all phase e technology, write for the new 
total gravitational Departn etin, Section 160-92, General Elec- 
Co ind Space Vehicle Department, 


From consideration of the 
field, specific space missions are computed when date tric 
of departure, trip time and launch site are specified Philadel, enna. 

The exact launch burnout conditions are determined 
for the time of day which maximizes the additional 
boost caused by the Earth’s rotation. Employing G E N f q A L t LE CT R | C 
new techniques, MSVD scientists have made these 
determinations with as few as three corrective 
computer runs. These methods also can be applied 
to flights to other planets of our solar system. A Di the Defense Electronics Division 


MISSILE AND SPACE VEHICLE DEPARTMENT 


Scientists and Engineers interested in career opportunities in Space Technology ntact Mr. T. H. Sebring, Dept. 160, MSVD 











NOW...ALL OF 
ALUMINUN'S 
ADVANTARES 

AT 00°F 
10 90°F 


New Powder Metallurgy Products Broaden Aluminum’s Defense Applications 


THE TRADITIONAL advantages 
of aluminum—at temperatures up 
to around 500°F—can now be ex- 
tended to temperatures hundreds 
of degrees higher than conventional 
aluminum can take. 


THANKS TO Alcoa’s 
with the metallurgical technique 
known as “dispersion hardening,” 
solid aluminum products reformed 
from powdered aluminum by heat 
and pressure take on new qualities. 
They are fine-grained, hard, tough, 
sapphire-like in brilliance, and 


“oneering 


amazingly resistant to heat effects 
ALUMINUM POWDER metallurgy 
products—“‘APMP” for short 

are available in a family of four 
alloys. They are usually extruded 
into forms which can subsequently 
be further extruded, rolled, forged, 
drawn or impacted by conventional 
metal-working methods. Where 
you need the properties of alumi- 
num, but where temperatures seem 
“too high” for conventional alu- 
minum products, chances are that 
one of these four alloys may solve 


a host of hectic problems. 


THE SUCCESSFUL development 
of these new APM alloys Suggests 
what can happen when Alcoa re- 
search is applied to defense proj- 
ects. We always stand ready to take 
on Research and Development as 
signments of a similar nature. For 
more information on APM alloys 
or Alcoa’s R&D capabilities, write 
Aluminum Company of America, 
2026-G Alcoa Building, Pittsburgh 
19, Pa 


ALCOA ALUMINUM 


ALUMINUM COMPANY OF AMERICA 





THOMAS A. 


EDISON 


resistance 
temperature 


detectors 
meet or exceed 


MILITARY STANDARDS 


Edison Industries, acknowledged leader in the field 

of temperature measurements, offers a complete line of 
Military Standard Resistance Temperature Detectors 
having faster response speed, longer life and greater 
accuracy than required by the military specifications. 


Designed for such applications as the measurement of 
cylinder head temperatures, lube oil temperatures, and 
rocket fuel temperatures, these rugged detectors 

offer unmatched accuracy, sensitivity, speed of response, 
and give years of maintenance-free service. 


In addition to the Military Standards, Edison offers 

a wide variety of detectors for unusual purposes. 

Years of experience in the manufacture of temperature 
detectors for new and difficult applications provide 
Edison engineers with the ability to design and fabricate 
special detectors to meet your most exacting requirements. 


For complete information on Standard Edison RTD’s 
write for Publication 3016, or send us your 
specifications for special design requirements. 


Edison RTDs meet or exceed the requirements of: 


MIL-B-5491A (Aer) MIL-B-7990A 
MIL-B-7370A MIL-T-25446B (USAF) 


Thomas A. Edison Industries 
INSTRUMENT DIVISION 


49 LAKESIDE AVENUE, WEST ORANGE, N. J. 





Quick 
turn 
i ound ——~ withthe AVRO 748 


Ground time is lost time where airline economy depends on rapid aircraft turn round. The 
Avro 748 has been designed as a quick-service, low-cost aircraft. With such features as 
a port engine propeller brake, front and rear access doors on the port side, separate baggage 
door on the starboard side and provision for air stairs, the AVRO 748 reduces halt time to a 
minimum of three minutes! For facts and figures on this oustanding aircraft, write to: 


HAWKER SIDDELEY AVIATION 
32 Duke Street, St. James's, London, S.W.1 





Lok 2” offset extended adaptor fitted to 
n Ingersoll-Rand Air Motor reduces a 2-man, 
2-hour assembly job on the landing geor 
stee! support rib to a one-man, 4-hour job 
Additionally, the change to Hi-Loks reduced 
the installed fastener rejection rate from 30% 
practically nil 
pper photo: Hi-Loks fasten the entire lower skin panel to ribs and beams 
wer photo: Modified 20° attechment tool on Keller Air Driver installs Hi-Loks on 
The Hi-Lok installation is quiet and eliminates the progressive 5 nding to the struc 


ssocicted with the installation of swage type fasteners using pneumatic hammers 





CONTROLLED PRELOAD.. the torque- 
off feature of the Hi-Lok collor oufo- 
matically gives a preload condition 
consistent within — 10%. Because of 
the torque-off feature, torque wrench 
nspection after installation is not 
required 











HI-LOK OFFSET TOOLING 
CIRCUMVENTS STRUCTURAL FLANGES 


The change to high strength Hi-Lok Fasteners and Hi-Lok _ Installation rates up to 45 Hi-Loks per minute are obtain- 
tooling on the Northrop T-38 Talon supersonic jet trainer, able using automatic drivers where the structure is open 
overcame acute accessibility problems caused by wide and when speed of installation is essential. 

flanges on structural ribs and beams in the thin. single 
panel wing. The switch to Hi-Loks from swage type 
fasteners resulted in a substantial savings in installation 


Contact your Engineering Standards Group or write 
directly to us for additional data on Hi-Loks and our other 


monhous fastener products 
« ( Ss. 


More than a 50% tool cost savings alone was realized at  «:proemanx re 

Northrop when swage fastener tooling, with its single pur- P 

pose power units, squeezer yokes and other special tooling MO <a 

was replaced with simple Hi-Lok offset tooling adapted to 0) / hy bff RIVET TOOL COMPANY 


standard, multi-purpose air driver motors 2600 WEST 247TH STREET, TORRANCE «+ CALIFORNIA 





ELECTRONIC 
ELECTROMECHANICAL 
INSTRUMENTATION 


The Liquidometer Corp., recognized as a leading designer and manufacturer 
of aircraft liquid quantity instrument and control systems, offers 

new instrumentation capability in electronic and electromechanical areas. 
Liquidometer invites your inquiry. Capabilities are fully described 

in a new brochure available on request. 


THE LIQUIDOMETER corr 


DEPT. T, LONG ISLAND CITY 1, NEW YORK 





Since 1920 





AN EXTRAORDINARY PUBLISHING ACHIEVEMENT OF OUR TIME! 


Here Are the Many 


Fields Covered 


PLANT ANA 

ANIMAL § 

ASTRON 

ATOMIC, MOLECULAR AND 
NUCLEAR PHYSIC 

BIOCHEMISTRY 

BIOPHYSICS 

CHEMICAL ENGINEERING 

ANALYTICAL CHEMISTRY 

INORGANIC. CHEMISTRY 

ORGANIC CHEMISTRY 

PHYSICAL CHEMISTRY 

CIVIL ENGINEERING 

COMMUNICATIONS 

CONSERVATION 

CONTROL SYSTEMS 

CYTOLOGY 

ANIMAL ECOLOGY 

PLANT ECOLOGY 

ELECTRICAL 
ENGINEERING 

atimi ints 

ELECTRONICS 

FLIGHT SCIENCE 

FOOD ENGINEERING 

FORESTRY 

GENETICS & EVOLUTION 

GEOCHEMISTRY 

PHYSICAL GEOGRAPHY 

SURFICIAL ANDO 
HISTORICAL GEOLOGY 

GEOPHYSICS 

GRAPHIC ARTS 

GROWTH AND 
MORPHOGENESIS 

HEAT 

INDUSTRIAL AND 
PRODUCTION ENGG 

LOW TEMPERATURE 
PHYSICS 

MACHINE DESIGN 

MATHEMATICS 

MECHANICAL POWER 

CLASSICAL MECHANICS 

METALLURGICAL 
ENGINEERING 

METEOROLOGY AND 
CLIMATOLOGY 

MICROBIOLOGY 

MEDICAL MICROBIOLOGY 

MINERALOGY AND 
PETROLOGY 

LINING ENGINEERING 

ARCHITECTURE 
MARINE ENGG 

LEAR ENGINEERING 

CEANOGRAPHY 

OPTICS 

PALEONTOLOGY 

ANIMAL PATHOLOGY 

PLANT PATHOLOGY 

PETROLEUM CHEMISTRY 

PETROLEUM ENGINEERING 

GENERAL PHYSIOLOGY 

PLANT PHYSIOLOGY 
LID STATE PHYSICS 

THEORETICAL PHYSICS 

PLANT TAXONOMY 

PROPULSION 

PHYSIOLOGICAL AND 
EXPERIMENTAL 
PSYCHOLOGY 

INVERTEBRATE ZOOLOGY 


The Entire Span of Today's Scientific, Engineering 
and Technical Knowledge Encompassed in a Monumental 


Reference Work Containing 8,500 pages of Text, 





| includes developments so recent they are still major new 
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McGRAW-HILL 


ENCYCLOPEDIA OF 
SCIENCE and TECHNOLOGY 


2,015 Contributors, including Nobel Prize Winners, Respected Leaders of Research and 
Industry ... Over 6,000,000 Words — from Concise Articles to Amazingly Comprehensive 


Treatments .. . 100,000-Entry Index... 
many more than in any comparable work of reference. 


Drawings, Photographs... 


N epoch-marking publishing venture pro 
A viding up-to-date, authoritative information 
on all the sciences of our day — is being com 
pleted. The new McGraw-HILt ENCYCLOPEDIA 
OF SCIENCE AND TECHNOLOGY will make readily 
accessible within its 15 volumes a vast fund of 
knowledge covering hundreds upon hundreds of 
subjects dealing with the whole spectrum of the 
physical sciences, life sciences, earth sciences 
and engineering 

This major work fulfills a prime need of the 
scientist, the engineer, the technician whether 
concerned with pure research or practical ap 
plications — whether his work is of a design or 
operating nature whether he wants to review 
or keep abreast of the vastly enlarged knowledge 
of his own field or must bridge the gap between 
his specialty and unfamiliar areas into which 
his work leads him 


Unequatied in Timeliness, Clarity, Depth 


This unique library makes it possible for you to have 
as near as your office, laboratory, plant, or home an 
all-knowing corps of specialists to which you can turn 
for precise, authoritative information. You can get 
answers to specific questions raised through daily pro 
fessional activities or simply explore in a random way 
the universe of today's scientific, engineering, and 
technical knowledge — distilled into 7,224 compre 
hensive articles. Whatever your own field, whatever 
field your work is related to, you will find it here 


A Work of Unsurpassed Authority 


The names of the contributors read like a “Who's 
Who” of the world’s scientific community. All are 
recognized specialists in many instances, articles 


a Wealth of Maps, Charts, Diagrams, 


en by the very person credited with new 
ind developments in a given field. Among 
»bel Prize Winners and «thers who have 
! themselves for their original and sig 
rk 
omparable in breadth of conception, in 
isefulness, has ever before been offered 
e work of this kind. As an all-embracing 
ence or a practical working tool, this 
lia belongs in the home and professional 
eryone with an interest in science and 
in annual Supplement Volume keeps 
to date 
your first edition set now, you will 
fit of a special money-saving introduc 
the coupon for full details 


(-- RG — 


| McGraw-Hill Book Company, Dept. AV-7-11 
|| 327 West 41 Street, 
New York 36, New York 


md me without obligation your pre-view 
the new McGraw-Hitt ENCYCLOPEDIA 
no TecHNOLOGY in 15 volumes; also de- 
introductory price offer and terms of 
slesman will call.) 
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| 
| 
| 
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different ways... 32 


OX-250 general Resotron 300*— 


utility x-ray unit 





LC-90 lightweight 
mobile x-ray 


LX-140 — ultra-compact 
portable x-ray 


Resotron 2000*%~ 
2-million volt x-ray 


remote-inspection unit 


300-kvp portable x-ray 


~ 


TVX Xeroradiographic unit for 
dry-process radiography 


OX-175 — 175-kvp 
portable x-ray 





Resotron 1000°~ 
million-volt x-ray 


to look at 
your products! 


Let General Electric X-Ray lend a hand 


G-E x-ray inspection equipment covers every need 
— with units available in power ranges from 5 to 
2,000-kvp output . . . choice of wet or dry radio- 
graphic processing .. . even remote-television x-ray 
fluoroscopy. Production-line, continuous inspection 
can easily be arranged where desired. 

There’s no need at all to settle for piecemeal help 
when you want x-ray apparatus, supplies or installa- 
tion-planning assistance. Instead, take advantage of 
the industrial x-ray experience General Electric has 


gained through half a century of serving needs and 
solving problems much like your own. You stand to 
come out ahead in many ways. Our specialists have 
the knowledge that can find right answers in a 
hurry. Our research facilities are set up to solve 
even the most unusual puzzles. 

For assistance with your inspection problems, 
contact our office in your area, or just write X-Ray 
Department, General Electric Company, Milwaukee 
1, Wisconsin, Room W A-74. 

* REGO. TM. 


Progress /s Our Most Important Product 


GENERAL @@ ELECTRIC 





EXCESS HEAT’S A STRANGER ON NEW 
BELL RANGER WITH RELIABLE HARRISON 
OIL COOLERS ON THE JOB! 


Whether it’s a swift lift or a long haul . . . the new Bell Ranger comes 
through with dependable performance. And Harrison keeps engine 


oil temperatures steady for safe, sure flights. Wherever Bell 


helicopters go—over mountains, marsh. jungle or desert— you'll 


find Harrison oil coolers on the job, guarding vital temperatures. 

Harrison—with a half century of experience in the 

heat-transfer field—is your assurance of top-quality products 
Horrison Aircraft O11 


Coolers— Another Reliable that are researched, designed and tested for proven reliability. If 
Product of General Motors - 


ene you have a cooling problem, rely on Harrison for the answer. 


AIRCRAFT, AUTOMOTIVE, MARINE AND INDUSTRIAL HEAT EXCHANGERS 
HARRISON RADIATOR DIVISION, GENERAL MOTORS CORPORATION, LOCKPORT. NEW YORK 
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NEW VANE-TYPE FUEL PUMP 


120X magnification of 
contaminated jet fuel 


» «+» Gives longer service life when 


pumping contaminated jet engine fuels at 


high volumes and pressures 


Vickers balanced-vane type jet engine fuel pumps 
designed to meet stringent MIL-E-5009B and MIL- 
E-8595 contaminant tolerance requirements are 
available in a size range of 500 to 50,000 PPH, 
develop up to 1000 psi and operate at speeds up to 
6000 rpm. Pumps can be provided for speeds as high 
as 20,000 rpm and pressures above 1500 psi, where 
required. The housing configuration is adapted to 


specific installations. 


Model shown has these performance character 
istics: Pressure—to 1000 psi; flow—4000 PPH, 
speed—4000 RPM; temperature range—65° to 
300° F, weight—5 lbs, size—44g”" dia., 559” long. 

Designed for a service life of 1000 hours, the new 
Vickers vane pump was proved in more than 3400 
hours of rigorous testing over the last two years (see 
Bulletin A-5242). Wear compensating parts and new 


material combinations extend service life. 


Write for Bulletin A-5242 for more details, 


AERO HYDRAULICS DIVISION 
INCORPORATED 
DETROIT 32, MICHIGAN 


Givision of 


SPERRY RAND CORPORATION 
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New missions for the Agena 


The Lockheed-built Agena satellite—used by the U.S. Air Force it. Atop the Atlas, the versatile Agena B will vary from a 5000- 
in its Discoverer, Midas, and Samos programs —has been chosen pound earth satellite to an 800-pound space vehicle. Atop the 
for another major program. The National Aeronautics and Space Thor, it will be used for a new series of 1500-pound meteoro- 
Administration plans to use a larger, more powerful version, the logical satellites. Lockheed is prime contractor and system 
Agena B. NASA will use both Atlas and Thor boosters to launch manager for the Agena and Agena B. 


MISSILES & SPACE DIVISION 
SUNNYVALE. CALIFORNIA 


Agena is America's largest satellite, 
weighs 1700 pounds on orbit. Agena 
B is larger, has doubled fuel capacity. 
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Supersonic Transport Race 


The international spotlight is now focusing on the race 


to produce an efficient and airworthy supersonic trans 


port, with 1960 looming as a year of decision for the 


Already the flags of France and the USSR have 
been run up as challengers for this aeronautical prize, and 
those of the United Kingdom and the United States 
should follow soon 


entrants 


There is little debate over the international prestige 


that will accrue to the first successful contestant in the 
supersonic transport race. It will be a technical achieve 
ment in the eyes of the world comparable to the first 
satellite and the ICBM. But there is much more than 
international technical prestige at stake, although this 
country certainly would benefit greatly by regaining some 
of this prestige lost during the carly Sputnik years 

Contrary to some opinions, we believe there will be a 
significant economic plum to be plucked by the first suc 
cessful supersonic transport producer. The world market 
for such a vehicle will be substantial, but not nearly as 
large as the current and still expanding market for sub 
sonic jct transports The supersonic transport market is 
likely to provide a profitable enterprise for the first group 
solidly in the field with a vehicle that meets airline stand 
ards of economy and safety. The also-rans are likely to 
have rather slim pickings. The first flush of orders for any 
given nationality of supersonic transport is likely to chill 
enthusiasm for the other governments’ financial support 
of their own projects as hopes for a good return on their 
investment fade 

The United States has led the world at almost every 
significant new technical stage in the development of 
modern air transport. Although it has not always been 
the first in the field with new types of equipment, it has 
generally proved to be the first in the international trans 
port market with new types of equipment that solid], 
meet the airline operators’ standards of safety and econ 
omy. Some of these achievements were possible only 
through the failure of international competitors who, 
though first in the market with new equipment, were 
unable to maintain the competitive pace 

The United States today leads the world in its know] 
edge of the art of supersonic flight. it has produced and 
is operating hundreds of supersonic military aircraft rang 
ing from the original Century series of fighters barely 
pushing past Mach 1 to the Mach 2-plus bombers 
and fighters now in the air for USAF and the Navy. It 
would indeed be a tragedy if this backlog of supersonic 
knowledge were not properly focused on the problem of 
developing and producing a supersonic transport that 
would capture the world market for this type. 

\t present there is little evidence that the executive 
and administrative leadership required for this project is 
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st every company in the air transport 
iness has done considerable research 
ign study on supersonic transports. 
iautics and Space Administration is 
hard pushing by E. R. “Pete” Que 
tion Agency administrator, and John 
lean of NASA’s Langley laboratory, 
in the problem areas that loom for a 


materializin 
manufactu 
and preli 
The Nati 
still, thank 
sada, Fed 
Stack, th 
continuing 1 
supersoni 
The Hou 
tried to focu 
open hearin \ 


e and Astronautics Committee has 
ittention on this project through its 

1 group, it has strongly endorsed this 
Quesada has been working hard behind 
t the top level executive branch of the 


endeavor 
the scenes t 
uming leadership in the organization 
ind initiatio t this project as a national effort. 

lo date, ive been no significant results on the 
executive 01 m, leadership and financing of this 
hnical research and study are still 


government 


project, alth 
continuing 
The hou 
sonic transp 
Regardles 


wing late in the international super- 

for this type of executive decision. 

xcellence of our technology in this 
area, it wi ttle unless channeled toward significant 
goals and the proper stimulus of a national effort. 
roads that could be pursued toward the 
goal of super transports. For the prestige of being 
first in the field, a transport version of the Mach 2 Con- 
vair B-58 bi ould be quickly conjured into being. 
While it pr would not make an economic airline 
type transport vould provide valuable operational ex- 
perience in 1 that is now a complete mystery to 
litline operat | would help to lay a sounder founda- 
tion for new port designs. Some people have a mys- 
tical feeling t upersonic transport will automatically 
result now that the B-70 Mach 3 bomber program 
ippears to | regained its proper financial backing. 
But even the t enthusiastic North American engi- 
neers on the B-70 project would be the first to point out 
that while t roject again would provide a valuable 
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There ire 


technical for mn for supersonic transports, this goal 
will not be ved automatically or without further 
than the B-47 and B-52 bombers auto- 
the Boeing 707 jet transport series. 
1:0w too late in the year for the neces- 
litical decision to get this supersonic 
italized, it is not too late for the in- 
rmment organizations concerned to get 
onference and draw some firm blue- 


effort any 
matically 

Even tho 
sary top | 
transport pi 
dustry and 
together in 
rogram to be presented to the new 
) as early as possible next year. 


—Robert Hotz 
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Photo sequence shows initial series of tests of B-70 escape capsule. In last photo note dust raised at right of capsule as air escapes through “blowout” valve. 


Engineered “blowout” cushions landing 


When this B-70 escape capsule hits the ground, the inflated rubber bag 
on the bottom absorbs initial impact—then the bag exhausts through a 
“blowout” valve just at the point of maximum compression to eliminate 
any bouncing “‘yo-yo” action. The bag must pack in minimum space, must 
inflate within 5 seconds. 

B.F.Goodrich is equipped to engineer and build shock attenuator systems 
that meet demanding requirements like this. The systems are complete — 
comprising the flexible bag, valving and inflation device. Special BFG test 
facilities aid in engineering the right system to meet the specific require- 
ments of load, approach speed, and tolerable G limits. 

If you have a requirement for an engineered shock attenuator system 
check with B.F.Goodrich Aviation Products, a division of The B.F.Good rich 
Company, Department AW-7B, Akron, Ohi. 


Use B.F.Goodrich shock attenuator 
systems on your advanced projects. 


B.EGoodrich aviation products 
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@ Space vehicle 
payload landing 
@ Test missile 
recovery 

@ Helicopter power 
failure protection 
@ Capsule and 
cargo recovery 





WHO'S WHERE 








In the Front Office 


Frederick W. Hornbruch, Jr., president 
and chief executive officer of Titeflex, Inc., 
Springficld, Mass., a subsidiary of Atlas 
Corp. Also: Arthur M. Rogers, treasurer 

Douglas F. Craig, a vic« president, Cok 
man Engineering Company, Inc., Torrance 
Calif. Mr. Craig continues as general man 
wget of Coleman Engineering Division 

Dr. William A. Bain, vice president, Air 
Products, Inc., Allentown, Pa., and general 
manager of the Defense and Space Division 

Stanley S. Schneider, vice president-opera 

ons, Emerson Research Laboratories, Silver 

ing, Md 

Joseph F. Degen, vice president and gen 
cral manager, Weston Instruments Division 


Daystrom, Inc, Newark, N. J. Edward 


Klein eds Mr. Degen as vice presi 
, ’ 


it-operat f the division 
Dale A. Lichty, ' president in charge of 
\ trols Group of Cran 
Ch 
ci In Union, N. J 
70 n Aerospace Division and 
1 Dr. Bruno Sachs, Tennes 
president for engineering and manufacturin 
head of the division; Edward J. Flaherty and 
Jerome Perlstein were named assistants 
Geoffrey W. Hall, chairman of Avion 
Fairey SA... Gosselies, Belgium, succeedin 
Richard Fairey, retiring. Also: Arthur Tal 
bott, managing director, succeeding FE. O 


Tips. retiring 

William F. Farrar, assistant to the vi 
president of Grand Central Rocket Ce 
Fastern Region, Washington, D. C 

John V. Tighe, special assistant to F. R 
QO ida, Administrator of the Federal Avia 
tion Agency. Washineton. D. C_ Robert V 
Revnolds eds Mr. Tighe as special a 
istant to James T. Pyle, Deputy Admin 
traf a 

Col. H. L. Evans, deputy 
pa vstems, Air Force Ballistic Missil 
Division, ARDC, Inglewood, Calif 


ommander for 


Honors and Elections 


Grover Loening has been unanimously s¢ 
lected by the Daniel Guggenheim Medal 
Board of Award to receive the Daniel Gug 
geenhe'm Award for 1960, which is bestowed 

Pionecr, Engineer, Public Servant, for 
devoted to the advancement of 
wronaut in America.” 

USAF Capts. Joe B. Jordan and Joseph 
W. Kittinger, Jr., both of ARDC, have been 
awarded the Harmon Trophy for 196! 
Capt. Jordan won the Aviator’s Award for 
setting 2 new altitude record of 103,395.5 
ft. in a Lockheed F-104C, and simultane 

h tablishing the first time-to-climb 
mark to 30, rs of 15 min., 4.92 sec 
Capt. Kittinger received the Aecronaut’s 
Trophy for a record open-gondola ascent and 
parachute jump of 76,400 ft. in ARDC 
altitude escape research 

Reuben Lee, a consulting engineer at 
Westinghouse Electric Corp.’s Flectronics 
Division, has received the company’s highest 
award, the Order of Merit, for technical ac 
complishments including the development 
of the first radar pulse transformer 

(Continued on page 170) 
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INDUSTRY OBSERVER 


P Army is contemplating a 750 to 1,200-mi. range version of the Martin 
Pershing surface-to-surface mi nd has invited industry proposals for 
an inertial guidance system w racy required for the longer ranges 


> Next step beyond Dyna-Soar orbital glider is a lift-type hypersonic space 
vehicle that can re-enter the atmosphere at super-orbital speeds up to escape 
velocity. NASA studies show that ablating heat shields will be mandatory. 
Vehicles must dissipate twice as much energy on return from a lunar mission 
as in re-entry from a low orbit. Dyna-Soar uses double wall metal structure 
surrounding insulating material. Super-orbital vehicle will have ablating 
outer skin, which should reduce guidance problem significantly by widening 
the altitude-speed corridor in which vehicle can fly. 


© Plan under consideration by * | Aeronautics and Space Administra- 
tion to launch Atlas Able VI | the planet Venus next Januarv has 
] inching of Atlas Able V as a lunar 


been shel 
> 


rust to Sept. 22 


’ 
ed temporaril S 


orbiter has been pushed 


ind airborne communications packages for 
Project Advent 24-hr. synchrone orbit, real-time repeater satellite (AW 
June 20, p. 85) are expected before Sept. 1. Army Signal Corps accepted 
bids through last Tuesday. Bidders are believed to include Aeronutronics, 
Airhome Instruments, Bendix, General Electric’s light military and heavy 
military electronics departments, Hallamore, Hallicrafters, Hoffman, Hughes, 
International Telephone and Telegraph, Motorola, National, Philco, Radio 
Corn. of America, Raytheon, Sylvania, Texas Instruments, Western Electric 
and Westinghouse. 


>» Contract awards for ground 


© Development of a sat 
be one of the first ma 
Corp. (AW June 27 p 


tor under Project Saint is expected to 
undertaken by USAF’s new Aerospace 


> Feasibility of a missile-bome radio communication relay is being investi- 
gated for Wright Air Development Division by Hughes Aircraft Co. in a 
series of Acrobee-Hi firings from Cape Canaveral, Fla. Two or three launches 
have been scrubbed so far because of equipment trouble. Relay could be 
used temporarily to link stations 3,000 mi. apart if they were interrupted by 
countermeasures or interference from ionizing radiation. 


© Coded signal for Army’ 


satellite will } 


IA delayed repeater communications 
tervals by ground-based precision clock 

command capability to trigger 
message transmission from nching, scheduled for July 15 (AW 
July 4, p. 26), now has slipped to August 


changed at ¢ 


ind tape mechanism t 


> Bendix Eagle air-to-air missile, under development for Navy's carrietr-bome 
Missileer and other aircraft, is being projected to incorporate a closed-loop 
Freon refrigeration system to counteract effects of aerodynamic and solar heat. 
System will be bottle-fed, with refrigerant released at rate calculated to last 
for entire flight time of the carrying aircraft. Similar, larger svstem is under 
consideration for USAF-Douglas Skybolt air-launched ballistic missile. 


> Naval Ordnance Laboratory | loped a technique that should permit 
simulation of an explosion the 20,000-ton Hiroshima atomic 
bomb with a charge of only |! f TNT. Blast wave generated when 
a small charge is fired in the ay f ne represents sector of a spherical 
shock wave gencrated by a mucl harge fired in the open. Theoretical 
amplification is 160,000 to on n at 25% efficiency, a 2.000-ft. cone 
with an angle of about one-hal ‘ree should simulate blast effect in air 
or water of a 20 KT bomb 


® Large solar energy laboratory for investigation of extensive applications 
of this power source is being considered by Air Research and Development 
Command. It would be located at Air Force Missile Development Center, 
Holloman AFB, N. M. 











What goes up must fly true. To maintain this condition, 

SCOPE Librascope has packaged the rectangular, polar and spherical 
geometries of flight...in computers easily held in a man’s 

| . 4 b hand or held aloft by an economic expenditure of power...computers 
unexcelled for 22 years at calculating flight paths, interception 

courses, fire control trajectories...with answers that come 
PUTERS out fast and right. They offer a challenging capability to 
alert project a es and design engi- 


neers. Write to Librascope, 808 Western Avenue, § 
Librascope, A Division of General Precision, Inc. = For e 


engineering career opportunities, address Glen Seltzer, 2 


Glendale, Calif. 


information on 


Employment Mgr. 


computers that pace man’s expanding mind 








Atlas Base Probes 


Budget System Defense 


Wrapup 
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Washington Roundup 


Air Force and Army were ordered last week to explain delays in getting Atlas 
bases operational. Four Atlas bases at Omaha, Neb., and Cheyenne, Wyo., are as much 
as six months behind schedule. Delays are blamed on labor problems and construction 
deficiencies. 

Defense Secretary Thomas Gates asked USAF to prepare a report by the end 
of last week on status and construction quality of base work. Report was discussed at 
an Air Council meeting attended by Vice Chief of Staff Gen. Curtis E. LeMay, ARDC 
Commander Lt. Gen. Bernard A. Schri: and AMC Commander Gen. Samuel E. 
Anderson. 

Criticism of the Corps of Engineers’ role moved Army Secretary Wilber M. Brucker 
to investigate the situation. He ordered the Inspector General to look into charges of 
mismanagement so he could prepare a 1 t for Gates. Brucker’s action followed a 
request for information from Nebraska coi men, 


Watch for the Russians to bid for equal distribution of traffic on a Moscow-New 
York route in U.S.-Soviet bilateral negotiations. U.S. group headed by Edward A. 
Bolster, new director of the State Depart t office of transport and communication, 
will meet in Washington next weck wit Soviet group led by Aeroflot chief Gen. 
Y. P. Loganov 

U.S. will resist the traffic-sharing ind the talks probably will produce a 
Moscow-New York service operated un n agreement based on the Bermuda prin- 
ciples. 


Senate Armed Services Preparedness Subcommittee staff also is looking into the 
Atlas base schedule slippage. It will not ible to report its findings until the Senate 
reconvenes Aug. 8 after the political conventions 

Senate got a list of mismanagement charges from ex-construction company employe 
Rex Breese when he quit his job last month in a protest move. Breese was assistant 
project engineer for George A. Fuller Co., ltants to the Corps of Engineers. 


Franklin P. Lincoln, Defense Department comptroller, soft-pedaled the budget 
watchdogs’ role in making defense policy last weck at a meeting of the Defense Research 
and Engineering Policy Council. Th the first meeting of the group, which 
advises Defense Director of Research Engineering Dr. Herbert York. Topics 
discussed included government laborator )petition with industry, military decisions 
made by scientists and basic research in the three services. 

Lincoln argued that Defense comptrollers don’t control military programs but 
mercly inject the President’s national fiscal licies into the total defense equation. 

President Eisenhower followed the same theme last week, arguing that Democratic- 
controlled Congresses have generally supported his approach to defense policy. He 
noted that Congress has raised only thi f the eight budgets he has submitted—all 
in election years 

The President disagreed with the contention of New York Governor Nelson 
Rockefeller that more money should be spent on defense. He conceded that Rockefeller 
is entitled to his opinion, but rejected t ggested spending increase. 


Bomarc nuclear warhead control is the focus of a Canadian parliamentary con- 
troversy. Agreement for warhead control inder debate. It introduces the issue of 
nuclear weapons on Canadian soil at a t hen public pressure is developing for a 
realistic disarmament plan 

Canada will insist on a launch veto as minimum terms in the agreement. Official 
Canadian position is that NATO nuck ipons should remain in the hands of the 
U.S., Britain or France, but the gover t will insist on having a veto over their 
use from Canadian bases. 


Air Force has realigned electronic support system operational responsibilities in a 
move highlighting the increasing importance of communications. Responsibility for 
all electronic support systems except communications has been shifted from the office 
of Director of Communications-Electro: now called Directorate of Telecommuni- 
cations, headed by Maj. Gen. Harold Grant to Director of Operations Maj. Gen. Samuel 
Agee. Both are under Deputy Chief of Staff for Operations. 


Senate and House agreed on a compromise 20-mo. extension of supplemental 
airline operating authority pending a full investigation next year. . . . Controversial 
mutual security appropriation was left to be settled after Congress returns from the 
conventions House passed the bill banning transportation of surface mail by air, 
but the Senate is expected to block final action —Washington Staff 
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Value of Bombardment Satellites Debated 


Defense and Air Force sponsor studies of concept; 
acceleration of space interceptor program expected. 


By Philip J. Klass 


Washington—Feasibility and military usefulness of nuclear-armed bombard 
ment satellites (NABS) have been the subject of several recent studies spon- 


sored by Defense Department and the Air Force 


Military planners are 


debating the worth of a system which would be similar to an ICBM nose cone 
which could be triggered to re-enter from orbit and strike a target area 
Concern over bombardment satellites, expected to accelerate the USAF's 


satellite interceptor program 
recent events. One was Sovict 


Russians have invented a “fantastic new weapon” 


ee 


weapons obsolete. Soviet Maj. Gen 


Premier 


Project Saint), has been sparked by several 


that the 
existing 


Khrushchev’s statement 
which makes 


Pokrovsky mentioned the possi 


bility of bombardment satellites in an article written nearly three years ago, 


just before launching of Sputnik | 

When U.S. recently proposed a ban 
on weapons of mass destruction in 
space, Soviet Union turned down the 
suggestion This rejection could have 
been dictated by plans for bombard 
ment satellites, although it probabh 
stemmed from objections to interna 
tional inspection of satellite launch 
sites 

Military planners will be debating 
two questions which are basic to the 
concept of a bombardment satellite 
e Would it give the Soviets sufficient 
military advantag¢ 
ballistic missiles to justify the 
such a program on the Soviet « 
© Would it provide the U.S. with suf- 
ficient additional deterrent and/or r 
taliatorv capability beyond that obtain 
able from hardened missile sites and 
mobile land and underwater 
launchers to justify the 
program? 

Those who favor the bombardment 
satellite as a weapon arguc that it is 
nearly the ultimate in mobility and 
therefore in invulnerability As a 
weapon in the U.S 
that a bombardment satellite would be 
a powerful deterrent in its psvchological 
impact. 


Deterrent Effect 


So long as bombers are the principal 
U.S. deterrent force, Strategic Air Com- 
mand training flights, picked up on 
Soviet radars, serve as a continuous r 
minder of our retaliatory power—as evi 
denced by nervous Soviet protests over 
such flights in the past 

But when ballistic missiles, buried in 
underground silos or in the depths of 
the ocean, become the primary deter- 
rent, NABS proponents ask how thes¢ 
missiles can make their presence felt 
They believe a bombardment satellite, 
orbiting over a potential aggressor’s 


over their 


nom 


missile 


cost of the 


arsenal, the rove 
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few hours, would be a 
ider of our 


homeland « 
potent remil retaliatorn 
power 

Because bombardment satellite is 
moving at orbital speed, it would be 
far less vulnerable to ittack 
than an carth-based missile site, NABS 
supporters claim 

Those who oppose the NABS con 
ept take sharp issue with this conten 
tion. They sav that within a few years 
probably by 1970, it should be pos 
sible to knock ] 


SUTPTIS¢ 


down unfriendly satel 
ites with a high degree of success. In 
fact, thev argue that it should be easier 
ind destrov a satellite in 
earth-launched ballistic 
the clement of 


o intercept 
than an 
warhead because 


orbit 
missile 


surprise is eliminated 


‘Easy to Intercept’ 


With a modest network of 
radars, it is a relatively simple 
matter to locate satellites and establish 
their precise orbits. From this, it is 
possible to predict the satellite's future 
position, which greatly simplifies the 
task of interception by a _ counter- 
weapon, NABS opponents claim. Satel 
lite interceptor studies, made under Air 
Project Saint 
thev contend 
who 


high- 


pow I 


Force’s 
firm this 
Those oppose an active U.S 
program in bombardment. satellites 
ind/or doubt whether the Soviets will 
find them an attractive weapon, base 
their views on these considerations 
@ Accuracy: Fundamentally and inher 
ently, the accuracy of a weapon 
launched from orbit could never be as 
that of an carth-launched 
ballistic igainst carth-based ta 
gets, because of the many additional 
sources of error in the orbital weapon 
For example, the position of an earth 
based missile site can be determined 
far more accurately than the position of 


program, con 


accurate a 
missile 


a satellite in orbit. In a ballistic missile, 
inertial guidance gyroscopes need to 
maintain their position accurately for 
only three or four minutes, while gyros 
satellite, used to 

azimuth — orien- 
accumulated 


bombardment 
maintain retrorocket 
tation, would have the 
error of many days, weeks or months in 
orbit 

@ Reliability: A bombardment satellite 
could not be given a complete opera- 
tional checkout whi'e in orbit to assure 
that it would perform as planned when 
triggered, and component failures could 
not be repaired once the vehicle was in 
orbit as they can in an ICBM before 
launch. Thus, :the number of bombard- 
ment satellites that would have to be 
placed in orbit would be several times 
the number of ICBMs required to ac- 
complish any given mission 

e Fconomics: Because of this 
ind ,reliabilitv, NABS 
nents estimate that it would require 
at least five to 10 times as many bom 
bardment satellites as ICBMs to achieve 
force. Be- 
with its 


command and control equipment would 


in a 


inferior 


ecu©rcs oOppo- 


on-target striking 


cause a bombardment satellite 


a given 


be larger and more complex than an 
ICBM warhead, and 1 larger 
booster would he required to put the 
satellite into orbit than to put an ICBM 
trajectory, NABS op 
ponents contend that it would cost 10 
to 20 times a build a 
triking force of bombardment 
is to build the 
ICBM 

If these figures are would 
cost $100 billion to $200 billion for an 


ill-out program to imple ment bombard 


because 


warhead into a 


trategic 
satellit 
equivalent force in 


much to 


correct. it 


ment satellites, its critics claim 
e Security and safetv: The triggering of 
satellites, which 


bit, presumabl 


bombardment would 
bring them out of 
would be accomplished by radio com 
With several hundred or thou 
sand such satellites in orbit, there al 
wavs exists the possibility that a NABS 
be accidentally or intentionallh 
nother nation, pre 


mand 


might 
triggered by ipitat 
insofar as an ag- 
gressor was concerned. Furthermore, 
until U.S. and Soviet space technology, 
reaches the point where satellites can be 
put into desired orbits with 100% cer 
tainty, there is the possibility that a 
nation’s bombardment satellite with its 
large nuclear warhead might fail to go 
into orbit and fall on friendly territory 
or on the launching nation itself. Since 
the satellite must be designed to with- 
stand heat of re-entry for normal opera- 
tion, it might not disintegrate befor 
impacting. If it did disintegrate during 
re-entry, there still might be a problem 


fallout 


ing war premature! 


of radioactive 
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As a weapon of aggression, the bom 
bardment satellite defeats its very pur- 
pose by alerting a nation of impending 
attack, NABS critics claim. For ex- 
imple, if the Soviets suddenly placed 
several hundred or thousand unidenti- 
hed satellites into orbit over a period of 
several days or weeks before the planned 
ittack, many of them would be sure to 
be detected by U. S. radars. This would 
erve to alert the U.S. and _ possibly 
trigger a pre-emptive war 

If the Soviets were to spread out the 
satellite launchings over a period of 
many months or vears, even a slow 
build-up of hundreds of Sovict  satel- 
lites in space would still arouse sus- 
and alert the nation as the 
build-up continued. If the Soviets used 
uch a gradual build-up, extending over 
1 period of many months, this would in 
rease the possibility of accidental trig 
gering of a satellite and the risk of pre- 
cipitating war premature), 

In any event, Soviet use of bombard 
ment satellites as a major force of attack 
would provide the U.S. with far more 
alert and warning time than it could 
ever hope for against ICBMs, even with 
the Ballistic Missile Early Warning 
System and Midas early warning satel 
lites, NABS critics contend 

Critics of the bombardment satellite 
claim that the weapon is vulnerable to 
peace-time counter-action. In the pres- 
ent cold-war environment, a_ nation 
equipped with satellite interceptors 
probably could knock down a suspicious 
satellite flying over its territory without 
great risk of starting an all-out war, 
whereas it could not attempt to knock 
out another nation’s ICBMs in peace- 
time without precipitating war 

In fact, NABS critics contend, it 
should be possible in another decade for 
the U.S. to knock down Soviet satel- 
lites almost as fast as they can be put 
up, and the Soviets probably would 
have the same capability for satellite 
destruction by that time 

For this reason, NABS critics claim 
that hardened underground missile 
sites, mobile launchers and Polaris sub- 
marines give the U.S. retaliatory force 
far greater security, at far less cost, than 
could be achieved with bombardment 
satellites 

Some proponents of the bombard- 
ment satellite concede that it cannot 
compete with ballistic missiles if the 
satellite is armed with a “conventional”’ 
thermonuclear warhead. But if they 
were armed with cobalt bombs, a hand- 
full of satellites would have the capa- 
bility of destroying life on an entire 
continent by radioactive fallout. No 
nation would risk the launching of war 
if it knew its enemy had a few such 
super-bombs in orbit which would be 
triggered by aggression. 

Critics of the bombardment satellite 
concede that such a weapon would ease 


picions 
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the problems of numbers and « 
ics, but they point out that 
greatly increase the risk in laun 
of accidental triggering 

The deterrent effect of super 
carrying satellites, they point 
pends upon making public t! 


; 


ence of such a weapon. The risk of 
iccidental triggering, however small, 
which could wipe out sizable portions 
of the earth’s population and would 
mobilize world opinion against the use 
of such a weapon, NABS critics 
contend. 


NASA’s 10 Year Space Program 


Criticized by House Committee 


By Ford Eastman 


Weshington — National Ac 
and Space Administration's 
space exploration program doc 
far enough or fast enough, th« 
Committee of Science and Ast 
charged last week 

The committee specifically 
NASA's program for the utilizat 
nuclear rocket powerplant and 
velopment of the 1.5 million Ib. t 
single chamber F’-] engine. In ad 
the committee said most of its n 
also felt that Project Saturn, th 
million Ib. thrust clustered 
Project Mercury man-in 
program and plans for a manned 
expedition had not been pushed 
1 “sense of urgency.” 

At the same time, th 
criticized NASA for refusing t 
wer Project Orion, a system of 
propulsion in which a series of 
nuclear explosions can launch 
vehicles or platforms into spac 

Ihe committee also recommen 
bigger Navy space effort. Noting 
the Navy foresees no need for 
boosters or a man-in-space progra 
report said that in view of their 
ible application to naval warfar 
well as the long lead times requir 
their technical devel 
their evolution 
would seem wise to 


booster 


only for 
but for 
systems, it 
work on them now.” 

The House group forecast a n 
1 manned, sea-based space system t 
tercept other space vehicles an 
super-boosters will be required f 
ind several other space missions 

The report, based on extensiv 
ings carlier in this year, made 
recommendations 
e F-] development program sho 
cxpedited in line with other prior 
make a 1.5 million Ib. thrust, 
chamber rocket engine available as 
as possible to supply a backup p 
plant to the Saturn. F-1] also will 
vide “the opportunity to cluster eng 
to higher levels of thrust as a foll 
to Saturn.”” This is the Nova cluste: 
e Before substantial funds ar 
mitted on the Nova concept, NASA 
should determine whether a nu 
engine, cither by itself or in com! 


onetT 
as op ! 


+ 


tion with the more conventional 
engines now in use or contemplated 
offers ‘‘a faster and more economical 
method of achieving a breakthrough 
that would enable the United States to 
leap-frog the Soviet Union in the field 
1f space propulsion.” 

¢ High priority program should be 
undertaken to put a manned expedition 
on the moon in this decade. “A firm 
plan with this goal in view should be 
drawn up and submitted to the Con- 
gress by NASA. Such a plan, however, 
should be completely integrated with 
ther goals, to minimize total costs. 
lhe modular construction approach de- 
serves close study. Particular attention 
should be paid immediately to long 
lead time phases of such a program.” 

e Project Orion should be shifted to 
NASA by the end of next month. “The 
committee is happy to learn that the 
Air Force, which has been in active con- 
trol of the program, plans to continue 
Project Orion by transferring from an- 
other project the $1 million to $2 
million required to continue it for the 
1961 fiscal year. However, the Com- 
mittee feels that this is the type of 
project that should be administered by 
NASA, recommends that it be turned 
wer to the civilian space agency.” 

Lack of funds and top priority has 
delayed the F-1 engine program from 
12 to 18 months, the report said, point- 
ng out that the National Aeronautics 
ind Space Council turned down a re- 
quest in December, 1958, for a DX 
priority for the F-1 and as a result, 
levelopment later was held up due to 
lack of steel during the steel strike. The 
report also said witnesses testified that 
lue to cuts made by Congress last year 
n funds for the program, development 
was further delayed, and it may take as 
long as five and a half years to complete 
nstead of the 42 to 48 months pre- 
iously contemplated. 

NASA's 10-year program makes no 
provision for getting a manned expedi- 
tion to the moon, other than the fore- 
cast that a manned landing on the 
moon may take place in the time period 
beyond 1970, the report said, pointing 
out that witnesses appearing before the 
committee testified that manned explor- 
ition of the moon is possible by 1968 
or as early as 1965 if pushed hard. 
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Satellites Urged for Structures Research 


By J. S. Butz 


Washington—Development of recov- 
erable satellite laboratories for testing 
structures and materials in space has 
been given the highest pnority among 
a long list of urgent structural problems 
by the National Aeronautics and Space 
Administration’s Research Advisor 
Committee on Structural Design 

Almost the same emphasis was placed 
by the committee on the need for 
ground-based test facilities that would 
match the space environment as nearly 
is possible. Both the satellite labora- 
tories and ground facilities are consid- 
ered necessary for the accumulation of 
realistic design data for 
space vehicles 

Recommendations of the advisory 
committee are aimed at clearly defining 
and assigning priorities to the areas in 
which emphasis is needed in structural 
research and development for advanced 
uircraft and missiles as well as space 
vehicles. The recommendations are so 
extensive and inter-related that it will 
be many years before they can all be 
realized 

Purpose of the report is to provide 
guidelines for NASA operational groups 
in their budget planning and manage- 
ment over the next few years. The com- 
nittee’s conclusions and a general re- 
view of its work has been published as 
NASA Technical Note D-518, entitled 
“Important Research Problems in Ad- 
vanced Flight Structures Design—1960.” 

Recoverable satellite laboratories 
needed for structural and materials test- 
ing will have some form of collapsible 
sides or extensible arms so that speci- 
mens with large exposure areas can be 
subjected to the space environment 
The specimens would be instrumented 
so that transient data regarding their 
condition could be telemetered to the 
ground. Finally at the end of the test, 
the specimens could be retracted be- 
hind the heat shield and the satellite 
could be returned to the earth without 
the heat of re-entry damaging specimens 
or instrumentation 

Ground laboratories used to comple 
ment the test data from space would 
have these four major requirement 
“e Hard vacuum to reproduce the sur 
face phenomena encountered in spacc 
with most materials and finishes 
© Heating and cooling that reproduce 
the heating of sunlight and the cooling 
of shadow areas in space 
© Hypervelocity “guns” to simulate the 
impact of meteoroids at velocities con 
siderably higher than 20,000 fp 
e Proton accelerators to provide 400 
Mev particles in reasonable fluxes in 


] th, ’ 


large enough to allow th 


engineering 


chamber 


curate study of the shielding systems. 

The advisory committee recom- 
mended immediate implementation of 
a recoverable structures test satellite 
program and heavy expenditures for the 
design and construction of the ground 
facilities. Recoverable satellites specifi- 
cally for structures and materials test 
are not included in the Fiscal 196] 
budget, and only small funding has 
been provided during that period for 
ground test facilities of the tvpe recom 
mended by the committec 

Fhe committee included two general 
classes of problems in the “very high 
priority class,”” which ranked below the 
problems discussed above. These relate 
to the design of pressure vessels and to 
the development of materials and tech 
niques for containing cryogenic fuels 

Pressure vessels, which will be the 
main structural elements in space vehi 
cles, cannot be designed properly un 





Dyna-Soar Research 

Washington—Air Force has awarded 
two preliminary design contracts for large 
scale free-flight models of Dyna-Soar type 
hypersonic vehicles. 

They are scheduled to be ready for 
flight in 12 months. Actual flight dates 
of the Mach 20 models will depend on 
availability of the TS-609A solid pro- 
pellant booster vehicles. 

One contract, covering two acrody 
namic models, was won by Flight Sci 
ences Laboratory of Buffalo, N. Y. Me- 
Donnell Aircraft Corp. was awarded 
the other contract, covering design of 
three structures models. 

The aerodynamic models will provide 
the first large scale data on forces, mo- 
ments, heating and pressure distributions 
ever taken, either in wind tunnels or 
free flight, at high-hypersonic speeds. 
Data will be telemetered and models 
probably will not be recovered. The cur 
rent Flight Sciences Laboratory studies 
will fix the model scale. It may be as 
large as one-fourth the size of the Dyna 
Soar. 

Main purpose of the structures models 
is to test full-scale structural parts over 
the speed range of the Dyna-Soar. Sev 
eral different types of structures will be 
tested on each flight and the model con 
figuration will be adjusted so that the 
full-scale test elements will be subjected 
to the same load they would experience 
on a man-carrying vehicle. 

There are several phases in the model 
development and flight test program be 
yond the current preliminary design 
phase, on which 15 companies entered 
bids. Contractors for other phases will 
be selected later. 











til better environmental information is 
obtained through satellite studies. One 
of the major environmental unknowns 
today is the frequency and penctrating 
power of various classes of meteorites 
lhe committee also describes the pres- 
ent knowledge of pressure vessel design 
as inadequate and recommends that a 
broad basic research program be imple- 
mented in this field to study 
e Crack propagation which is not prop- 
erly understood for aircraft structures 
and has been investigated only on a 
limited basis in space vehicle type struc- 
tures, where the stress level will be 
much higher and the stress distribution 
much different 
@ Failsafe design on an clementary 
basis so that concrete design criteria 
can be spelled out in detail 
e Possible configurations on a detailed 
parametric basis so that optimum de- 
signs can be identified for missions 
© Multi-wall pressure vessels with spe- 
cial emphasis on stress distribution, de 
stopping capacity 
though the containment of 
crvogenic materials has been accom- 
plished in the laboratory for long pe- 
riods, the committce foresees con- 
siderable difficulty in extending this 
capability to flight structures. Four 
main areas for research listed by the 
committee are 
¢ Development of filamental flattened 
fiber and bonded-foil composite 
¢ Development of methods for easy at- 
tachment of bulkheads, nozzles and 
other discontinuitics into pressure vcs- 
sels made of filamental matcrials 
© Development of methods for the in- 
spection of non-metallic materials 
@ Development of structural and insula- 
tion materials for cryogenic tanks, not 
usceptible to brittle fracture and with 
low thermal conductivities 

High priority” classification 
given to a number of other problems by 
the committee. The two placed at the 
top of this list were the study of struc 
tural fatigue and the problem of shield 
ing biological payloads from the 1oniz- 
ing radiation in space 

[he committee reports that no 
method exists or is in prospect which 
will allow the satisfactory prediction of 
fatigue life for any structure. It recom- 
mends that the search for such a 
method be intensified, even though great 
effort is already being applied to it 

The goal of the shielding study is to 
integrate the shielding necessary for bi 
ological payloads with the structure of 
the space vehicle as much as possible 
One of the first requirements of this 
study is to determine what the shield- 
ing requirements will be for the various 
missions even by an order of magnitude. 
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First photos of separation of USAF-North- 
rop SM-62 Snark’s 5,000 Ib. nose show 
how warhead is detached from the missile 
to fly to target on its own momentum. 


\crodynamic drag immediately causes main 
body of the missile to pitch upward and 
destroy itself. Separation is programed into 
missile, which uses stellar-inertial guidance 
system and is not under command when it 
nears target. Snark is powered by Pratt & 
Whitney ]57 jet engine, has a range above 
5,000 mi. Snarks are operational with 702nd 
Strategic Missile Wing at Presque Isle AFB, 
Me. Photos are from motion picture film 
made some time ago in test flight over At- 
lantic Missile Range 














Se an nee ona ree 


mre 








Air Force’s first nuclear-powered aircraft will be a subsonic test 


First Nuclear Plane Details 
Canard configuration was chosen for the first nuclear-powered aircraft Shown in Convair Design 


because it allowed the crew’s compartment to be located a maximum dis First U.S. nuclear-powered aircraft, to be built for the Air 
tance (over 100 ft.) from the reactor and the aircraft's center of gravity. pore by Convair-Ft. Worth will hove @ cabeenie. cone 
configuration and will be about the same size as late-model 

B-52s, weighing around 450,000 Ib. Model on these pages 

shows the general arrangement of the aircraft, which can 

accommodate cither General Electric direct-cycle or Pratt 

& Whitney indirect-cycle nuclear engines without major 

modification. Present Air Force schedule calls for airframe 

construction to begin in 12 to 18 months and for extensive 

flight tests using conventional engines with hydrocarbon 
fuels before the first flight on nuclear power late in 1965 
This schedule is based on continuation of the current 
expenditure rate of about $150 million per year and no 


major, unforeseen technical difhculties. 

















bed to explore the entire nuclear aircraft concept and to aid in the establishment juirements for operational systems. 








Two exhaust nozzles (below) are planned for the four nuclear turbojets to be used in the Convair nuclear aircraft testbed. 











Defense Terms Foreign Bases Essential 


By Edward H. Kolcum 


Washington — Defense Department 
plans to maintain its network of over 
seas military bases as a bulwark against 
brush fire wars despite the agitation 
against these bases that has _ been 
heightened recently by the U-2 incident 
and subsequent diplomatic events 

With the advent of intercontinental 
range ballistic missiles and longer range 
bombers, U. S. strategic forces will have 
a diminishing reliance on overseas bases 
But the Air Force, Navy and Army all 
maintain that any mass closing of 
foreign bases would cripple the existing 
capability to contain local war and 
permit Communist forces to fill the 
resulting military vacuum 

Foreign protests against overseas U.S 
bases, continually cultivated by Com 
munist propagandists, have grown in 
the wake of the Mav 1 crash of a U-2 
near Sverdlovsk, USSR, and ef Soviet 
threats against any nation that permits 
U. S. reconnaissance operations from its 


soil. Riots against the U. S.-Japanese 
security pact, which forced cancellation 
of President Eisenhower's visit to 


Tokvo, were the most striking demon 
stration of the pressure the U.S. feels 
against its military operations on foreign 


bases. 

Reluctance in many areas to supply 
new sites for U. S. operations has ham 
pered negotiation of tracking bases for 
the world-wide Project Mercury net 
work 

The U-2 incident, coupled with ris 
ing nationalism in Africa, did nothing 
to ease tracking problems of the Na 
tional Aeronautics and Space Adminis 
tration. Identification of NASA as 
“cover” for military reconnaissance 
flights effectively opened to question 
the agency's frequent statements that 
it is a civilian scientific organization pur 
suing peaceful exploration of space 

Agitation against a Mercury base in 
Mexico developed after the U-2 crashed 
More recently, African nationalists have 
innounced plans to demonstrate for r 





Soviet Premier Nikita 


base.” 


a". 


“it was not deliberate.” 
had been found. 


U-2 Repercussions Continue 


Washington—Downing of a U. S. Lockheed U-2 reconnaissance aircraft in Russia 
May 1 continued to cause diplomatic and political repercussions last week. 
Khrushchev told 
Austria, that U. S. reconnaissance planes still are deploved at overseas bases and 
are ready to resume spy flights over his country. 
had to suffer such humiliation” as that caused around the world by the U-2 incident, 
and he said Austria was “lucky to have escaped being turned into an American 


British Prime Minister Harold Macmillan defended himself in the 
Commons against the charge that he was not “playing honest” in a discussion 
of whether Britain had control over spy flights of U-2s from English bases. 

The discussion in Parliament followed the loss on July 1 of a Strategic Air Com 
mand RB-47 in the Barents Sea, 275 mi. north of Russia’s Kola Peninsula, on a 
flight from Brize Norton airfield in England. 
an “electromagnetic survey” over Arctic waters, and Assistant Secretary of Defense 
for Public Affairs Murray Snyder said that if the plane had flown over Soviet territory, 
Late last week, no trace of the plane or its six-man crew 


the Austro-Soviet Society in Vienna 


He said “Washington has never 
i] 


House of 


USAF said the plane was making 





The Sudanese government last weck denied a report made by the United Arab 
Republic radio that an American U-2 made an emergency landing at the Khartoum 
Airport on July 2 because of engine trouble and then flew on to Nairobi, Kenya 
after repairs. 

House of Commons debate arose after Macmillan said there has been a satisfactory 
agreement since 1951 providing for joint Anglo-American control over use of British 
bases by U.S. aircraft in emergencies. He said the question whether U.S. reconnais- 
sance flights over Russia are emergencies “depends on the circumstances.” Mac 
millan refused an immediate answer without reflection to Laber Party questions 
whether U-2 flights were approved before May 1. whether a protest had been mad 
if flights were made without approval and whether Britain could forbid use of bases 
for activities of “a provocative or risky character.’ Labor foreign affairs spokesman 
Denis Healy said Macmillan was not prepared to “play honest” with the issue. 

U-2s operated by Strategic Air Command and Air Research and Development 
Command are still flying, Air Force said last week, but not outside the Western 
Hemisphere. Three SAC U-2s which had been based at Fzieza International Airport 
near Buenos Aires, Argentina, completed their phase of Operation Crowfoot—detec 
tion of radiation in the atmosphere over the Southern Hemisphetre—and returned to 
Laughlin AFB, Tex., on June 5-6, USAF said. 








moval of the Mercury base from Zan- 
zibar, a British protectorate until it 
becomes independent in October. Mer- 
cury base pacts with Zanzibar and 
Nigeria are the only two remaining to 
be signed to complete the network 

Earlier, these same African nation- 
alists demonstrated against the establish- 
ment of a tracking base for the Courier 
communications satellite. Plans for the 
Courier base have been canceled. Pro 
tests also flared in Indonesia after Adm. 
Arleigh Burke, Chief of Naval Opera- 
tions, was reported to have said the 
U. S. is interested in a base in Dutch 
New Guinea. Indonesia claims this 
terntory 

Defense Department earlier had de- 
cided not to install telemetry antennas 
for Samos and Midas satellites in coun- 
tries near Russia because of uneasiness 
in these nations stemming from the U-2 
AW July 4, p. 25) 
validity of foreign 
to review 


incident 

Debate on the 
bases has forced the services 
ilternatives. Defense planner 
cluded that collective securit: 
with base rights, remain the 
fens« Communist bloc expan- 
feel that the present 
forward strategy is strategically 
sound as long as there is a threat of 
local war involving allied nations along 
the Communist bloc periphery which 


have con 
illiances, 
best de- 
igainst 
They 


sion also 


b isc 


ire not strong enough to meet the 
threat alone 

Air Force and Navy sav thev can live 
bases, but a_ wide- 


re sponse 


without overseas 
spread cutback will hamper 
time and add logistics complications 

USAF says it probably would feel 
the lack of bases less than the other 

rvices because Tactical Air Com 
mand’s strike force could be flown 
from the U.S. to anv country in a 
matter of hours. But Air Force stresses 
1 requirement for overseas operational 
bases around Soviet periphery, even if 
these bases are not permanently manned 
by U.S. fore USAF has 12 fighter 
bases in Japan seven in Korea, two in 
Okinawa and one each in the Philip 
If these forces had 
withdrawn, bases could be built and 
maintained with U.S. funds and kept 
on a standby status until required 

rhe trend in Strategic Air Command 
operations is to reduce overseas base 
reliance as B-52s replace shortez range 
B-47s. Overseas bases for strategic air 
operations are maintained principally 
is recovery bases for crippled aircraft 
ind for U.S.-based B-47s rotated over 
eas on ground alert under the Reflex 
program (AW June 20, p. 116) 

As strongest proponent of the con- 
cept of forward strategy, the Army con- 
siders its installations abso- 


pines and Formosa 


Overseas 
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Cuban Threat 


Washington—Navy believes the Cuban 
government under Premier Fidel Castro 
is the greatest immediate hazard to its 
base system and plans to use force to 
defend its legal right to the Guantanamo 
Bay base. 

Navy insists it will not provoke a 
showdown in Cuba, but it is prepared 
to defend the base. Guantanamo Bay 
is considered essential for control of 
Caribbean sea lanes and approaches to 
the Panama Canal. The bay area is used 
for shakedown operations for all ships 
coming from East Coast shipyards. 











lutely essential. Withdrawal from any 
key base means immediate loss of con- 
trolled operational communications, 
plus the need to retake the base when 
action begins, Army said. 

Army believes its presence overseas 
extends beyond meeting military com- 
mitments into political and economic 
areas, arguing that U.S. forces serving 
with North Atlantic Treaty Organiza- 
tion and the United Nations give small 
nations the will to resist internal Com- 
munist pressures as well as offering the 
principal deterrent to local war 


Major Installations 


Army has 24 major overseas installa- 
tions, 13 in Europe, eight in the Far 
East and three in the Caribbean area 

Both Air Force and Army say they 
recognize that foreign installations are 
unnatural and in normal times would 
not be tolerated because of the universal 
desire for national integrity. With the 
current cold war situation, however, they 
must be maintained until 
smaller nations become strong enough 
by themselves or in alliances with neigh- 
communism. 
smaller in 


sav bases 


bors to contain 

Navv's base 
number and involves less direct contact 
with foreign nationals than USAF and 
Army bases. Navy contends that in a 
large-scale loss of bases, its seagoing 
mobility gives it the paramount role 
in local war since it can operate at all 
ocean borders with strike aircraft and 
Marine ground forces. Most of the 
Seventh Fleet in the Far East is always 
at sea, resupplied by mobile service 
force clements 

Although the Seventh Fleet can oper- 
ate without foreign bases, loss of either 
the vast Yokosuka complex in Japan or 
the Subic Bay base in the Philippines 
would be considered a serious reversal 
by the Navy 

Yokosuka is considered the Pacific 
Fleet's northern anchor and Subic Bay 
the southern anchor in Far Fast opera- 
tions. Both have extensive repair facili- 
tics to accommodate attack and anti- 
submarine carriers as well as other 
ships. Fuel oil for three months of 


complex is 
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operation is stored at dispersed point 
in Japan. 

Okinawa is important to the Na 
because it is the base for two-third 
the Third Marine Division, the 
Marine force in the Pacific. 

Navy and Marine air stations in 


East are Atsugi and Iwakuni in Japan 


Base loss to the Navy would r 
withdrawing first to the Philippine 
then to Guam. Guam is the w 
most U.S. possession and woul 
built up to compensate for repair 
supply facilities lost in Japan 


With strong service support for re- 
tention of overseas bases, it is unlikely 
that Defense Department will scrap the 
| 3-year-old policy under which they are 
operated. Defense Secretary Thomas S 
Gates said last month that strategic use- 
fulness and political problems created 
by individual bases is under continual 
review. Apparently such review resulted 
in the plan to remove tactical units from 
Johnson AFB near Tokyo next Decem- 
ber. Gates said as a matter of policy, 
however, U.S. will maintain deployed 
forces in the forward strategy. 


Convair Settles With Engineers; 


Industry Negotiations Continue 


Tentative agreement on a on 
contract covering more than 
members of the Engineers & Archit 
Assn. at Convair’s San Diego f 
was reached last week, although 
where in the industry talks conti 
in efforts to avert and end strikes 

New contract, subject to ratifi 
calls for a 3% pay increase for 
salaried workers and a raise of 
cents an hour for 1,500 hour! 
ployes, retroactive to June 6. For | 
workers, the contract also freez 
cents of accumulated cost of |i 
justments into base pay rates 

Other benefits include lavof 
ments of up to $50 for each 
service, increases in retirement 
ments and travel pet 
rates, and a raise in life insurance 
fits from $500 to $1,000 for 
ployes in the bargaining unit 


business 


West Coast Developments 


In other West Coast develo] 
negotiations continued at Rohr A 
Corp. where 6,000 employes at ‘ 
Vista and Riverside, Calif., have 
ized a strike. Contract with the | 
national Assn. of Machinist 
July 9 

Meetings resumed between 
heed Missiles and Space Divisior 
the IAM bargaining unit for 4,¢ 
bers. Strike has been under wav f 
weeks and talks were recessed b 
eral mediator after a breakdow: 
job classification and security (AW 
4, p. 37). Facilities involved are a 
nyvale, Santa Cruz, Van Nu 
Vandenberg AFB, Calif 

At Ft. Worth, Tex., 
ployes International 
agreement with Convair on a « 
involving 2,600 employes, of 
about 1,500 are represented 
union. Pay increase is four 
hour in the first vear of a two- 
riod, and an additional thre« 
hour in the second year. A five 


the Office 
Union 


las 


cost of living adjustment was added 
nto the base wage rate. 

Employes also now are eligible for a 
new program of extended layoff benefits 
providing $50 for every year of service. 
Other benefits include a raise of $1.75 
to $2 per month in retirement benefits 
for each year of service, and life insur- 
ince benefits for retired employes were 
increased from $500 to $1,000. 

Negotiations at Convair-Ft. Worth 
ire continuing with the LAM, the Inter- 
national Brotherhood of Electrical 
Workers and the Federated Independ- 
ent Texas Unions. 

At Hurst, Tex., two United Auto 
Workers locals (production and office 
workers) walked off the job at Bell Heli- 
opter last Tuesday and returned the 
next day, following hit-and-run tactics 
used earlier. 

Union later requested a reopening 
‘f negotiations. 

At Chance Vought, the United Auto 
Workers and management reportedly 
had agreed on a new contract, replacing 
» pact which expired last Mar. 17. 


Authorization Failure 


The IAM at Boeing Airplane Co. 
facilities at Seattle, Wash., and Wich- 
ta, Kan., failed to get strike authoriza- 
tion when the voting did not reach the 
required 75% approval of those attend- 
ing the union meeting. Company and 
union were to meet with federal media- 
tors last week. 

Meanwhile, negotiations continued 
between United Aircraft and the IAM 
ind UAW on contracts involving em- 
ployes in seven struck Connecticut 
plants. United said 17,000 production 
workers were on the job late last week, 
f a total of 30,000. Pickets are still 
m duty. 

Workers who returned are working a 
minimum of 10 hr. per day and a full 
Saturday shift. Company claims that 
n this man-hour basis, over-all produc- 
tion is 75% of normal. 
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Congress Votes $39.9 Billion for Defense 


By Katherine Johnsen 


Washington—The $39.9 billion Fiscal 
1961 defense budget voted by Congress 
is a net $661 million increase over the 
amount proposed by the Administra- 
tion. Use of the added funds for key 
programs—Army modernization, B-70, 
cargo planes for Military Air Transport 
Service, airborne alert, space satellites, 
Convair F-106, fleet ballistic missile pro 
gram—still hinges on approval and re 
lease by the Bureau of the Budget and 
the Secretary of Defense 

Congress increased specific programs, 
mostly in procurement and research and 
development, by a total of over $1 bil 
lion. Then it applied an 
board 3% cut in all procurement cate- 
gories, which reduced the increase by 
over $400 million. Sen. Dennis Chavez 
(D.-N. M.), chairman of the Senate 
Appropriations Military Subcommittee, 
explained that this action was taken 
“with the hope that it will give imp 
to better contractual procedures.” 


+ +} 


across the 


at 


1 
} 


The two main objection 
fense budget voted by Congr 
from Sen. Stuart Svmington (D.-M 
who told the Senate that it “inade 
quate for the securitv of the U.S.,” and 
Sen Joseph Clark (D.-Pa.), who argued 


1m 


that the level of defense spending 
should be increased by $3 billion a year 
Sen. Symington did not vote on pass- 
age of the measure; Sen. Clark voted 
against it. On final passage, the House 
vote was 402 to 5, the Senate vote, 
82 to 4. 

Congressional increases for hardware 
and research were partially offset by re- 
ductions aimed at forcing economics in 
administration and operations. The re 
quests of the three services for increased 
military personnel budgets were cut, 
and Air Force and Navv requests for 
operations and maintenance funds were 
substantially reduced 

rhe net increase for procurement was 
$435 million; for research and develop 
ment, it was $268 million 

The two most controversial programs 
which ultimately survived strong 
gressional opposition, were $293 milli« 
for a new conventionally-powered For 
restal-class carrier for Navv and the 
Force’s Bomarc-B a lef 
program 

A House reduction of $294 mi 
the Bomarc program—$40.4_ million 
isked for Fiscal 1961, plus $253.6 mil 
lion in previous appropniations—wa 
feated This 


operational program 


Bocing 


1 
nom 


would have en 
In final 


Congress restored $244 million of the 
House reduction. This left the Bomarc-B 
program with no new funds for Fiscal 
1961, and minus $9.6 million from 
previous vear funding. 

Highlights of the Fiscal 1961 budget 
¢ Boeing B-52H. $371 million is allo- 
cated to complete the objective of 14 
heavy bomber wings. Estimated cost is 
$7.9 million each 
@ Convair B-58. $505 million is ear- 
marked to complete this program, at a 
cost of $14.8 million cach 
e North American B-70. In addition to 
the $75 million requested for two proto- 
tvpes, Congress voted $190 million to 
develop the Mach 3 bomber as a full 
weapon system 
© Convair F-106. Congress voted $100 
million for the interceptor, which was 
not requested by Au Force, with the 


provision that the monev could be 


switched to the B-70 program 
© Bocing KC-135. $224 


ror level 


mull 1 
complete the plann 
Fiscal 1963 

© Republic F-105. $535 muillio 
vided to complete the for 
ective for F ise il 1963 
® Lockheed C-130B. In addition ¢ 
tl] $7 isked by the Admin- 
130Bs for non-MATS 


1.4 millien 
istration for 25 ¢ 





Operational Development 


Strategic Systems 
Samos 
Atlas 


199.9 
232.9 
Titan 409.4 
Minuteman 291.2 
B-70 75. 
Hound Dog 19 
Studies 2 
Air Defense Systems 62. 
Midas 4] 
Bomarc 20 
Studies ] 
Tactical Systems 6 
Bullpup 5. 
Studies ] 
Control and Support Systems 63. 
Communications 14 
Intelligence Data Handling 
Systems 9 
SAC Control System 16.7 
Electromagnetic Intelligence 
System 6.4 
Weather Observation and 
Forecasting 
Powered Targets 





Air Force Research and Development Program 
Below are details of the approved Air Force research and development funded by the Fiscal 1961 budget 


projects listed, Congress voted $190 million for the B-70 program, $33.8 million for the Samos reconnaissance satellite program 
and $50 million which may be applied to Minuteman intercontinental ballistic missile, Discoverer research satellite, Midas missile 


warning satellite, or to Samos. Figures below are in millions 


Space Track 4.7 
Command Control System 3.0 
Studies 3.0 
Operational Support 40 
Support Equipment 
Guidance and Weapons 
Electronics and Communica 
tions 
Reconnaissance and_ Intelli 
gence 
Acrospace Environment 
Human Factors 
Targets and Drones 


Advanced Development 
Advanced Systems 
X-15 Research Vehicle 
Dispersed Site Tactical Fighter 
Dyna-Soar 
Anti-ICBM 
Aircraft Nuclear Propulsion 
Skybolt (GAM 87) 
Discoverer 
Hyperenvironment Test Sys- 
tem 

Avro Vertical Takeoff Aircraft 
Hiller Tilt Wing Aircraft 


In addition to the 


50.0 
14.0 


MATS Modernization 
Test Instrumentation 
Subsystems and 

(Pluto) 
Development Support 

Rand 

Lincoln Laboratory 

Mitre 


Space Technology Laboratory 


Components 


Anser 


Research 
Applied 
Basic 
Propulsion 
Materials 
Electronics 
Geophysics 
Biosciences 
Acromechanics 


Command Operations 


Civilian Personnel 


Contractor Operated  Installa 
tions 
Supplies and Equipment 


Other 
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When you ask for B1/ 


When you ask Avnet 
to a certain place, ot 
whet you mean, And 
In addition, Avnet’s 

in the U.S. Their prin 
problems. Just cali th 


Service Centers and Stocking F acilitic 


Los Angeles, Col. Sunnyvole, Col 


BENDIX SCINTHLA CONNECTORS, SPta: 
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id 


| get BLACK. Not WHITE. Not GREY. BLACK. 


oup of components, to be delivered 
we are sure that's exactly 
what Avnet gives you. 
ore on call anytine, anywhere 
ist you in solving tough Engineering 
losest te you, 








The Caravelle 


is in service with 


or on order Avon turbo-jets power all the 80 Sud 


Aviation Caravelles now in. service 


for 10 airlines with, or on order for, 10 airlines 


The RB.141 by-pass jet is available to 
power later Caravelles. 


ROLLS-ROYCE OF CANADA LIMITED, BOX 1400, ST. LAURENT, MONTREAL 9, P. Q. 


AERO ENGINES ~- MOTOR CARS ~~ DIESEL AND GASOLINE ENGINES ROCKET MOTORS + NUCLEAR PROPULSION 


36 








FY 1960 
Approp. FY 1961 


i $9.37 
Navy 11.00 
Air Force 17.49 
Secretory of Defense 1.37 
Total, Department of Defense 39 23 


and development. 


Army: Equipment and Missiles $1 40 
Nevy: Aircraft and Missiles 1.96 
USAF: Aircraft 428 
USAF: Airlift Modernization 

USAF: Missiles 2 54 


Army $1.03 
Navy 101 
Air Force 116 
Advanced Research Projects 

Agency 455 
Department of Defense: 





Emergency fund 150° 


Fiscal 1961 Defense Appropriations 


(BULIONS OF DOLLARS) 


Admin. 
Request by by by 


Approved Approved Approved 


House Senate Congress 


$9.31 $9 40 $9 65 $9 53 
11.81 11.90 12.24 12,11 
17.00 16.84 17 43 17.15 
1.21 1.19 119 119 
39.33 39 33 40 51 39 99 


Included in the totals above are the following allocations for procurement and research 


Procurement Appropriations 
(BILLIONS OF DOLLARS) 


$1.34 $1 37 $1 59 $1 49 
2.11 2.14 2.21 2.14 
2.99' 3.22 3 61° 3 25 

359 310 
3.02 2 38 2 82 2 61 


includes $120.4 million included by the House and also in final congressional action 
under a seperate “airlif? modernization” appropriation. 
* Includes $370.4 million for “airlift modernization.” 


Research, Development, Test, and Evaluation 
(BILLIONS OF DOLLARS) 


$1.04 $1 04 $1 04 $1 04 
117 1.27 121 1 22 
1.33 1 54 1 55 1 55 

215 215 215 215 


150° 150° 150° 150 


‘In addition, authority to transfer $150 million from other appropriations. 








airlift, both House and Senate Appro- 
priations Committees stated their in 
tention that $140 million—of the total 
$200 million voted for interim MATS 
modernization—should be used to buy 
an additional 50 C-130Bs with ex- 
tended range 

e MATS aircraft. The House and Sen- 
ate Appropriations Committees gave 
varying instructions as to what type of 
plane should be purchased with the re- 
maining $60 million for interim MATS 
modernization. 

The Senate group said it should be 
‘a long range turboprop or turbofan 
type aircraft with adequate volume and 
cross section for combat equipment, 
with provision for straight-in loading.” 
The House committee specified that it 
should be ‘‘a side-loading type [which 
will require the least modification, and 
thus provide the most immediate de 
livery as opposed to the development 
of a swing-tail version.” 

In addition to the $200- million for 
interim MATS aircraft, Congress ap- 
proved, without controversy, $50 mil- 
lion for development of an advanced 
cargo transport to serve as the future 
backbone of MATS operations. 

@ USAF trainers. The budget includes 


AVIATION WEEK, July 11, 1960 


$9.8 million for 50 Cessna T-3 
million for 144 Northrop 1 
$64.5 million for 52 North A 
I'-39s 

@ Airborne Alert. Th« 
voted to develop an on-the-sh 
ibility is twice the $85 milli 
posed. In addition, Congress g 
President authority to use an 
that might be required for an 

e Convair Atlas. $1.2 billion 
Fiscal 1961 budget provides 
financing, through Fiscal 1963 
13 planned squadrons of the 
tinental ballistic missile. The first 
squadrons will have 10 mis 
the last six will have 13 each 

e Martin Titan. The budget p 
$1 billion to complete finan 
the programed 14 squadrons 

e Minuteman. The budget 
$395 million for development a1 
duction of the solid propellant 
continental ballistic missile 

@ North American Hound Dog. 
million is provided for this air-to-g 
missile. 

McDonnell Quail. $71.2 mil! 
scheduled for this air launched 
missile. 

e Air-to-air_ missiles. Air Force 


$170 


are earmarked for these _ missiles: 
Hughes GAR-3A, $9.3 million; Hughes 
GAR-4A, $25.6 million; Phileoo GAR-8 
Sidewinder, $10 million; Hughes 
GAR-11, $41.5 million. 

e Lockheed Polaris. The $1.3 billion 
appropriated by Congress for the fleet 
ballistic missile program includes $230 
million for missiles. This budget would 
fully finance five nuclear-powered sub- 
marines and partially finance seven. The 
51.1 billion program recommended by 
the Administration, including $207 mil- 
lion for missiles, would fully fund three 
hips and partially fund nine. 

0 Nike Zeus. Congress voted $287 mil- 
lion, the full amount requested, for re- 
carch and development on the anti- 
missile missile. 


Space Budget Passed, 
FAA, CAB Funds Cut 


Washington—Congress approved the 
full Fiscal 1961 budget request for the 
National Aeronautics and Space Admin- 
istration before recessing until August, 
but it cut budget requests for military 
construction, the Civil Aeronautics 
Board and Federal Aviation Agency. 

Congress passed these appropriations: 
e National Aeronautics and Space Ad- 
ministration—$915 million for Fiscal 
1961. The House voted only $876 mil- 
lion, but the Senate increased this to 
$965 million. Of the $915 million ap 
proved in House-Senate conference, 
$170,760,000 is for salaries and ex- 
penses, $621,453,000 for research and 
development and $122,787,000 for con- 
struction and equipment. 

@ Civil Aeronautics Board—$7 2,392,500 
for Fiscal 1961, over $4 million less 
than requested. Of this amount, $65 
million is for air carrier subsidy and 
$7,392,500 is for salaries and expenses. 
¢ Federal Aviation Agency—$690,494,- 
000 for Fiscal 1961, a reduction of 
$22.5 million from budget requests. 
This includes $373,064,000 for ex- 
penses; $163,250,000 for establishment 
of afr navigation facilities; $80 million 
for grant-in-aid for airports; $64 million 
for research and development; $3,230,- 
000 for operation and maintenance, 
$4.5 million for construction at Wash- 
ington National Airport and $2,450,000 
for operation and maintenance at Dulles 
International Airport. 

e Military construction—$994,855,000 
for Fiscal 1961, a cut of $123 million 
from budget requests. As approved, 
military construction for the Air Force 
imounts to $609,501,000: Air Force 
Reserve, $4 million, and Air National 
Guard, $13.850 million. Army military 
construction budget is $148,407,000; 
Army Reserve, $16,038,000, and Na- 
tional Guard $17,540,000. Navy mili- 
tarv construction is set at $162,519,000, 
plus $4 million for the Naval Reserve. 
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Scout Launching Fails 


First attempt by National Aeronautics and Space Administration to launch a complete 
four-stage Scout solid propellant sounding rocket and satellite booster failed July | 


First three stages ignited as programed. 
command from the Wallops Island, Va., 
veer off course, NASA said. 
of about 1,500 mi. 


This was the first flight of three controlled solid propellant stages. 
193-Ib. payload was to measure propulsion performance, structural integrity and effect 


Ignition of fourth stage was prevented by 
launch site because the vehicle appeared to 
Scout had reached an altitude of some 860 mi. and range 
Excellent telemetry was obtained on first three stages, NASA said 


Mission of the 


of environmental conditions on the vehicle and its guidance and control system 


Nuclear Engine Plans 
Expected to Continue 

Washington — Rep. Melvin Pri 
(D-Ill chairman of the Joint Con 
gressional Atomic Energy Subcommit 
Research and Development 
anticipated last week that Department 
of Defense will mtinue indefinitel 

ipproaches to 


tee on 


urcraft nu 


with two 
propulsion—the direct cycle und 
velopment by General Electric € 
the indirect cycle under devel 
by Pratt & Whitney Aircraft 
of United Aircraft Corp 
f Defense Th 
is scheduled to submit 


‘ 


evaluating the programs to 
House appropriations subcommitte 
headed by Rep. George Mahon (D 
Tex.), before Oct. | (AW June p 
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that the Gates 
hoice between the twe 
Such 
not possibly be made by September 

il obstacle that 


lop in on 


tanding 


1 
mak 


report 


proaches 1 determination 
1] 
I oud no 
me should deve 
programs,” Price declared 


News Digest 





Aerospace Corp., new nonprofit 
Air | or 


programs, last 


ganization which will manag« 
missile and weel 
named I. A. Getting as its president 
Martin Schilling will succeed Getting 
vice president-enginect 
h for Raytheon Co 


pac 
pace 


who resigns a 
ing and reseat 

Option agreement for 20 Vertol 107 
Model II twin turbine helicopters ha 
been completed between Royal Swedish 





Soviet Rocket Tests 

Washington—Soviet Union completed 
its latest series of rocket tests into the 
Pacific last week with two 
launchings over a range of some 8,078 
each of the two 


successful 


mi. Russians said 
dummy last stages re-entered the atmos 
phere and hit the water near the planned 
point in the 17,136 sq. mi. target area 
Soviet news agency Tass said the success 
ful tests of “the new version of a power 
ful multistage carrier rocket” yielded all 
the data necessary to complete tests de 
velopment of the vehicle. 

Russia also announced that a one-stage 
geophysical rocket carried a 2,242 Ib 
payload to an altitude of 129 mi. Pay 
load included a rabbit and two dogs, 
one of which was making his fifth rocket 
trip, Prof. A. A. Blagonravov said. In 
struments photographed cloud cover and 
measured infrared radiation of carth and 
atmosphere, ionized clouds, ion compo 
ultraviolet 
field 


surface and 


sition of the atmosphere, 


radiation of the sun, current 


intensity on the rocket’'s 
meteorological parameters. 


instruments were recovered, and new in 


Animals and 


formation on muscular tone of animals 
under zero gravity was obtained, Blagon 
ravov said. 











Naval Administration and Vertol Divi 
sion of Boeing Airplane Ci 


Gerald A. Wynn-Wynne, public re 

lations officer for British Overseas Air 

s Corp. in the Americas for the past 

15 vears, died June 28 at Essex, Conn 
fter suffering a heart attack 


million letter contract for de- 
nt of the new HU-1ID version 
Bell Iroquois T53-powered Arm: 
[ ec p. 115), calling for 
undisclosed number 
1 awarded Bell Heli 
copter Corp 
Harvey Gaylord, former president of 
I] Aircraft Corp., was elected pr 
nd treasurer of Bell Acrospact 
owned subsidiar 


Leston Fancuf 


cl 


vholly 
former 
airman, was 
John E. Bier 
nal Distillers 
named Bell 


later 
tor ind 
hairman of Nati 
Chemical Corp., was 


space ch than 


First working optical Maser which is 


expected to play a vital role in future 


pace communications and radar s\ 
tem AW Dec. 14 
her ist 


Hughes Aircraft Co 


vice provide 


p. 87), was claimed 


week by representatives of 
The company sa‘ 
i coherent source of 
radiation in the visible portion of th 
pectrum, at roughly 400 megamega 
cycles (in the midst of the red por 
tion of the spectrum), many times the 
highest frequency obtained by conven 


tional clectronic techniques 
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AIR TRANSPORT 
CAB to Cancel Military Contract Bidding 


Defense warned it will have to pay standard rates; \V*" ‘id not have the capacity to ful- 
: - fill national defense demands and that 
supplemental carriers oppose Board policy reversal. other civil carriers were, consequently, 
essential to the over-all Korean airlift. 
By L. L. Doty He noted that capacity since that time 

has increased substantially and 


Washington—Civil Aeronautics Board told the Defense Department can scarcely any longer be considered 
inadequate to meet usual Department 


week that it is ready to eliminate the practice of competitive bidding by 

ee ay it: fil iain requirements . 

mercial airlines for military airlift contracts. | | “There is no longer any apparent rea- 
Although the CAB has frequently raised objections to competitive bidding on why such traffic should not move at 

and, as late as last April, promised to review the procedures, the move came published tariff rates in the services 


aS a surprise since it is the first time that actual steps toward dropping th uch carriers can perform under their 
policy have been taken. Competitive bidding was adopted as an emergency mcg authorizations, he ond. 

. ee? an order cancelling the exemp- 
measure during the Korean War to increase airlift capacity across the Pacif tions is issued. carriers would be sub- 
and has been in effect on all routes since then ject to the tariff and rate provisions of 

The scheduled airline industry the Federal Aviation Act and would be 
promptly endorsed the Board action, Act and of the Board’s Economic R required to publish rates to be charged 
but supplemental carriers are expected ulations. The grant of exemptior the Defense Department. Although 
to put up strong opposition against it. meant that the airlift conduct uch rates, which can be changed only 
Capitol Airways protested that the commercial airlines was exempt f m 30 day notice, would not necessarily 





Board move will deny the right of sup- provisions of the Act which, nevert! onform to those published for regular 
plemental carriers to engage in defense _ less, applied to civilians and oth trafic, competitive price-cutting would 
and military charter work and will “se- ermment users of commercial air tr be prevented by the requirement that 
rates be non-discriminatory, fair and 


cure for the regular route carriers a portation 


priority or right of first refusal for all In his letter, Gilliland emph reasonable. 
military traffic.” that the exemptions were grant Scheduled airline industry has long 


Defense Department is also under- cause carriers certificated to operat held the view that the common carrier 


stood to have shown resistance to the the Pacific routes during the K national transport system is based upon 
Board action. At the present time, filed and published tariffs and that the 
Military Air Transport Service uses : : ep principal public advantage of such a 
competitive bidding for over 98% of its Southern Pilot Strike ystem is that it prevents discriminatory 
practices. In the past, the industry has 
harged that MATS competitive bid- 
ding practices place an undue burden on 
present users of air transportation 

The Air Transport Assn. has held 
that the general grant of exemptions 





commercial air transport procure ment Washington—Air Line Pilots Assn 
Scheduled airlines have long fought for moved to invoke a six-year-old policy di 
1 system of established rates and tariffs cision against strike-breaking last week 
in contracting for military traffic in an effort to dislodge non-union pilots 
As of late last week, the Board deci employed by Southern Airways as a 
ion had not been issued in the form result of ALPA’s month-old strike 
of an order but was announced in a Members of the union’s master exe: permitted the military to use a com- 
letter of intent to Defense Secretary tive board voted to apply the ruling petitive bidding process which encour- 
Thomas S. Gates, Jr., from CAB Chair- which would have the effect of Southern iged rates less than publicly-filed rates 
man Whitney Gillilland. In the letter, pilot picket lines being observed by all ind, in many cases, less than the eco- 
Gillilland gave this reason for taking the ALPA pilots, cutting off all airline sers nomics of the operation could sustain.” 
iction ice to cities served by Southern. Local In his letter, Gillilland hinted that 
“The position, that the use by MATS council chapters were scheduled to take the supplemental carriers would be pro- 
of advertised competitive bidding for a final vote on the matter late last week tected in the allocation of military 
the bulk of commercial augmentation of Southern is now training 46 new non trafic when he noted that “the Board 
airlift is not conducive to sound eco union pilots, is operating 20% of recognizes that there will continue to 
nomic growth and development of air regular schedules and is serving 34 be a substantial requirement by the 
transportation capability, is consistent of its route system. Southern spokesman Department for additional commercial 
with the Board's publicly-expressed said a company offer, which would giv: \ir transport services. Absence of avail- 
views, with the Departn.ent of Com senior pilots an $18,000 annual salary ibility would tend to support issuance 
merce Report on Federal Transporta range, was rejected by the pilots in Feb )f exemptions in such cases.” 
tion Policy submitted to the President ruary, and an offer of arbitration w However, Gillilland gave his full ap- 
in March and with the recent recom- turned down by the company. proval and support to a recent Defense 
mendations of the Reed Committee to Should ALPA succeed in getting all Department program, which has been 
the Secretary of the Air Force.” members to respect the Southern picket ipproved by President Eisenhower (AW 
Technically, Gillilland’s action is a lines, airline operations to points served Feb. 15, p. 36), calling for contracts 
reversion to the Federal Aviation Act by Southem could be interrupted enough only with those carriers committed to 
of 1955, since the practice of competi- to warrant government intervention and the Civil Reserve Air Fleet whose facili- 
tive bidding was made possible only the appointment of a presidential fact ties are most suited to defense needs 
through exemptions granted by the finding board. ind which show a willingness to ac- 
CAB from various requirements of the juire “uncompromised cargo aircraft.” 
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FAUCETT DC-4 completes landing roll at Cusco. Landings are normally made in this direction to take advantage of the moderate 
uphill grade. Indians often gather around the runways to watch the aircraft, but in this case an arriving athlete brought out a crowd. 


Faucett Seeks Route Between Peru-U.S. 


By William H. Gregory 


Lima, Peru—Faucett Airlines is de- 
parting from its 3] years of mountain 
ind jungle fiving exclusively within 
Peru with an application for a route to 
the United States 

The airline, founded by an American 
ind still owned privately—20% of it 
by Panagra—is about to take deliver 
f its first Douglas DC-6 which will be 
brought to zero engine and airframe 
time by Pan American World Airways 
in Miami. Peru’s bilateral treaty witl 
the United Stats provides for 
Miami service Faucett wants, and i 
Civil Aeronautics Board approves Fau 
cett’s application the route would be 
served with DC-6s. 


+ 


FAUCETT DC-4 arrives at Limatambo Airport at Lima, Peru. 
ground belong to TAM, Peruvian military airline. 
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For the immediate future, Faucett 
will place the first piece of pressurized 
equipment it will own on its principal 
passenger route within Peru—from Lima 
to Cusco, the heart of the Inca Indian 
empire, a tourist attraction now and 
potentially a major one 

Though not unique in Peru, the 
Cusco route is an unusual one by con 
ventional airline standards. Flown now 
by unpressurized Douglas DC-4s or 
occasionally by a DC-3A_ Panagra 
developed conversion with Pratt & 
Whitney R2000 engines replacing Pratt 
& Whitney 1830s, the rout 
crossing a section of Cordillera Blanca 
or snow capped range of the Andes at 
20,000 ft. and landing at the semi-hard 
ened 5,250-ft.-long strip at Cusco which 


requires 


C46 and DC3 in back 


has an elevation of 10,840 ft. A twic 
weekly DC-3 cargo-passenger flight to 
Quince Mil and Iberia also stopped at 
Cusco 

The strip has a small uphill grad 


takeoffs and landings are 
; 


and made 
only in one direction to take advantag 
of the grade. The DC-4 flight nor 
mally offloads fuel to get off again for 
Lima 

Faucett flics its scheduled trips to 
Cusco in the morning. This offers the 
best combination of finding light winds 
it Cusco for the one-way landing and 
for avoiding either the severe thunder 
storms likely over the mountains during 
the Peruvian from November 
to May or of finding Lima open during 
the South American winter when low 
ceilings can be expected on the coastal 
plain in the afternoon. Special trips 
are flown in the afternoon if the 
weather is satisfactory 

The Cusco DC- flight departs from 
Lima with a maximum permissible gross 
weight of 63,000 Ib. and with a fuel 
load of from 1,400 gal. minimum for 
this flight to maximum fuel load of 
1,800 gal. To gain altitude, the flight 
parallels the Peruvian coastline until 
it reaches Pisco, about 100 mi. to the 
south 

By this time the ffight has 
9,000 ft. at which point the airplane's 
oxygen system automaticall, 
on and the engines are placed in high 
blower. The DC-4s carry two oxygen 
bottles brought to 400 psi 
oxygen for 55 passengers and crew for 
24 hr 

Pilots use masks, but the passengers 
take their supply from rubber tubes 


summer 


gained 


switches 


enough 
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FUEL is offloaded in drums if necessary to bring the DC4 down to the maximum gross weight for takeoff from the 10,800 ft. elevation 


field at Cusco. 


with pipestem style mouthpieces which 
are provided at cach seat 

There are two uniformed stewardesses 
and a steward on the DC-4, the latter 
using a portable oxygen bottle and 
mask 

Though this Aviation Weex editor 
found them a good deal more awkward 
to use than a mask during a recent 
flight to Cusco and return, they are 
much more practical for passenger use 
since they are quickly removable and 
can be renewed with a sterile-packaged 
mouthpiece for cach flight. The flow 
is constant and the passenger works 
out for himself a system of inhaling and 
exhaling 

The flight turns cast for Cusco and 
continues its climb until it reaches the 
normal cruising altitude of 20,500 ft 
Oxygen flow is automatically increased 
ag altitude is gained. 


Cruising Altitude 


Cruising altitude will carry the flight 
on top of the first high range of the 
Andes with peaks of 16,000 to 17,000 
ft. Approaching Cusco, however, the 
flight follows a relatively narrow valley 
running roughly southeast with three 
20,000-ft. peaks following in succession 
in the range to the north. This pas- 
senger actually found himself looking 
up at the top of the last one—Cerro 
Salcantay, whose 20,574 ft. crest topped 
the airplane's altitude. 

Because of the altitude, stalling speed 
of the DC-4 is higher at Cusco, At 
$5,000 Ib. landing weight with 45 deg. 
flap, for example, the sea level stalling 
speed of 78 mph. increases to 90 mph 

In unfavorable weather the DC-4s 
will operate as high as 25,000 ft. going 
into Cusco. 

The DC-3A, if flown there, can 
reach 24,000 ft. cruising altitude. 

No night flights are operated into or 


AVIATION WEEK, July 11, 1960 


The strip is a mile long. No servicing other than passenger handling necessities is done here. 





ECUADOR 








= XQ 
QUITOS"aAMAZON 
RIVER 


A 
A 





PW urimacuas / 


vTraRaPorTo 


BRAZIL 


TINGO mania >> 7 


~~— + IZCOSAZIN 


\ PERU 


\ 


iy 
316 20492 — 
~@ 20992 " 
me = > ae :.2 20574 iat ! 
><~* 16995 as ea UINCE Ly, / 
cusco \ 
J 








ROUTE MAP shows Faucett’s mountain and jungle terrain. DC-4s operate to Cusco, 
Arequipa, Talara and Iquitos. Chiclayo in the north is a cargo operating base and the 
routes inland from Chiclayo and Trujillo are major cargo rans. Main ridge of the Andes 
running north-south through Peru is outlined. Jungle lies to the east. 
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YOUR ROYAL COACHMAN JET AWAITS! 


Low cost jet service to California, New York, Philadelphia 
Chicago, Detroit, Washington, Boston, Dallas, Ft. Worth 


You’ll save time when you fly American Airlines’ 707 
Jet Flagships! New York is only 5 hours 5 minutes 
away from Los Angeles, for instance! 

You’ll save money when you fly Royal Coachman 
—American’s economy jet service. For ten little dol- 
lars more than regular transcontinental coach flights, 
you can go Royal Coachman jet. Here are some 
sample fares: between San Francisco or Los Angeles 
and New York, $115.50; New York-Dallas, $73.55; 


Chicago-Los Angeles or San Francisco, $88.30. All 
fares plus tax. 

You ride in deep, roomy seats. Two trained stew- 
ardesses serve you constantly. Enjoy magnificent 
complimentary meals (like beef cooked in wine), 
special baggage system for faster delivery—and fly 
on the world’s most proven jetliner—the 707. 

For reservations, see your Travel Agent or call 
American Airlines—/irst choice of experienced travelers. 


CALL AMERICAN AIRLINES» 


AMERICA’S LEADING AIRLINE 





out of Cusco so the field has no lights. 
There is a non-directional homer at 
Cusco and at Urco southeast of Cusco 
The only bad weather procedure per- 
mitted is to pass the Cusco station to 
make sure the high mountains to the 
west are cleared, make a 180 deg. turn 
at Urco and let down. If the airplane 
hasn't broken out at 16,000 ft., the 
company procedure calls for immediate 
climb to cruising altitude and return 
cither to Lima or to the normal alter- 
nate, which is Pisco 

Maximum takeoff weight for the 
DCA at Cusco is 54,300 Ib. If the air- 
plane has too much fuel, it is offloaded 
into drums and taken by surface trans- 
port on eastward to a jungle strip called 
Quince Mil where Faucett serves a rub- 
ber-growing operation with cargo 
DC-3s 

No fueling or other servicing other 
than baggage handling is done at 
Cusco. The flight is scheduled to leave 
Lima at 6 a.m. daily and requires 1 hr 
45 min. at 240 mph. TAS. As fast as 
the airplane can be unloaded and 
cleaned for the return flight, it is turned 
around and takes off for Lima again, 
with arrivals scheduled at 11:30 a.m 

Takeoff is west, downgrade and jet 
style; engines are run up with brakes 
on until full power is reached and 
brakes are released 

Cusco is one of four routes served by 
Faucett’s four DC-4s. Two others, one 
to Talara north of Lima and the other 
to Arequipa to the south are flown over 
the low, narrow coastal plain of Peru. 
The fourth goes to Iquitos in the jungle 
at the headwaters of the Amazon river 
and also involves crossing the high 
Andes 

Prevailing weather and airport con- 
ditions tend to outweigh utilization in 
scheduling. One airplane is assigned to 
each of the four routes, and there is no 
effort to take an airplane arriving from 
Cusco, for example, and turning it 
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PASSENGERS are shown using pipestem oxygen system on Cusco flight. 


around at Lima to fly the Arequipa 
ment 

Extra sections, not unusual at ¢ 
during the tourist season, are ga 
canceling the Talara flight, wh 
then be rescheduled for late in 
Only Talara has night landing 
the airport 

raining flights and maintenan 
scheduled 
hours. Faucett’s aircraft show 
standard of cleanliness and the 
operations director, Gen. f \ 
Armando Revoredo, said great emp! 
is placed on careful maintenan 
cause of the large amount of m 
flying performed 

Faucett has a Federal A 
Agency approved overhaul shop 
central base at Limatambo Airp 
Lima and maintains transient 
military aircraft as well as its 

Gen. Revoredo said Faucett 
marily interested in turboprop 
ports in its long-range equipment 
and is considering establishing tu 
overhaul and maintenance f 
Both the Vickers Vanguard ai 
Lockheed Electra are 
seriously, he said 

An_ aircraft like the Elect: 
natural advantages on Faucett’s 
range routes utilizing small fiel 
with sufficient flexibility to be u 
the proposed Lima-Panama-M 
route. 

Economic considerations are pu 
Faucett in its expansion moves 
passenger flying from the United St 
to Cusco, Gen. Revoredo pointed 
Faucett reaps only 10% of the 
—from Lima to Cusco—and this i 
in Peruvian soles that have suff 
from inflation. But, he added, | 


+} 


during the nonsch 


being 


must purchase its aircraft in harder-t 


obtain and expensive dollars 

Also a contributing factor is th 
cent appearance of the Peruvian ait 
APSA, which has been flying D¢ 


between Lima and Miami with satisfac- 
tory passenger loads. Faucett has no 
competition within Peru, except for the 
Peruvian military airline TAM in the 
sense that MATS may be regarded 
as competition by U.S. airlines. 

Faucett has 11 DC-3s, primarily used 
in cargo operations in the north. It has 
one DC-3A and will buy another from 
Panagra, from which it also bought its 
first DC-6. It has 48 pilots and copilots 
and a total of 650 employes. 

Four Faucett-built single-engine 
eight-passenger F-19s powered by Pratt 
& Whitney Wasp engines still are op- 
erated by the airline for special charter 
work. These aircraft are emme on the 
Stinson SM-1F Detroiter that made up 
the original Faucett fleet. 

Faucett publishes no annual report, 
but the number of passengers carried 
has been running in the neighborhood 
of 150,000 a year and cargo carried on 
the order of 15,000 tons. 

Its cargo operations have been handi- 
capped by a one-way problem, but are 
important in a country like Peru with 
dificult terrain for surface transport. 
Its newest cargo effort is the supply of a 
Cerro de Pasco oil exploration operation 
in the jungle at Izcosazin in which it 
flies in the drilling equipment to a strip 
hewed out of the forest for the project. 

The airline founder, Elmer Faucett, 
was an American who came to Peru as 
1 mechanic and who took out his back 
pay in flying lessons when his employer 
went bankrupt there. Later he found 
backers who provided $40,000 to buy 
two Stinson Detroiters and his airline 
was launched. He died last April. 


Allegheny Proposal 
7 
Rejected by Board 
Washington—Civil Aeronautics Board 
has denied an Allegheny Airlines re- 
quest for the consolidation of its ap- 
plication for nonstop rights between 
New York and Washington in the New 
York Short-Haul Investigation. 
Allegheny has proposed the lifting of 
the restriction requiring one-stop service 
between New York and Washington 
ind the introduction of its non-reserva- 
tion economy service on the route. It 
moved to consolidate this application in 
the New York Coach Case on grounds 
that existing trunkline carriers oppose 
the non-reservation economy service 
nd operate coach service predominantly 
1 part of their long-haul services. 
The Board denied the motion be- 
cause “Allegheny has failed to allege 
facts sufficient to warrant the late filing 
of the request for consolidation. . . .” 
Allegheny said it filed late because 
operational results from its non-reserva- 
tion Pittsburgh economy service have 
only recently become available. 
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The Convair F-106 sets record 
as world’s fastest jet aircraft... 


powered by a Pratt & Whitney Aircraft J-75 jet engine 


At Edwards Air Force Base on December 1, 1959, 
the F-106 all-weather interceptor roared to a new 
world speed record of 1,525.95 miles per hour. 
Flying a straightaway course at an altitude of 
40,000 feet, it bettered the previous official world 
mark by 122 miles per hour. 

On March | this year, the Air Force F-106 also 
demonstrated that it has low-level striking power. 
At elevations of 50 to 300 feet, under most adverse 
conditions, the F-106 averaged 700 miles an hour 
in a 300-mile flight from Edwards Air Force Base. 
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Pratt & Whitney Aircraft’s J-75 jet engine pow- 
ers the F-106. With this same engine, Republic’s 
F-105D fighter-bomber recently set a new speed 
record for closed-course flight. Over the years, 
Pratt & Whitney Aircraft J-57 and J-75 jet engines 
have held virtually every major flight record. 


PRATT & WHITNEY AIRCRAFT e = 


East Hartford, Connecticut 
A DIVISION OF UNITED AIRCRAFT CORPORATION 





First Boeing 707-120B Turbofan Transport Flies 


- 


First Boeing turbofan-powered jet transport—a 707-120B for American Airlines—makes its maiden flight from Boeing’s Transport Division 
at Renton, Wash., powered by four Pratt & Whitney JT3D-1 turbofans of 17,000 Ib. takeoff thrust each. The 120B includes modifica- 
tion of the wing leading edge between the fuselage and inboard engines for more sweepback and addition of three segments of leading 
edge flap (AW Aug. 24, 1959, p. 36). After Federal Aviation Agency certification, American plans to modify 24 120s to the B-model 
configuration; company says maximum cruising speed will be 610 mph. Qantas Empire Airways of Australia has ordered three of the 
turbofan-powered transports and later will modify its present fleet of seven 120s to the newer model. The JT3D-1 engines also will be 
installed on Bocing 720B intermediate range transports (AW June 27, p. 45). 


Settlement of Six Year Rate War 


In Latin America Appears Unlikely 


Washington—Prospects for a settle- 
ment of the stormy six-vear-old rate- 
cutting war involving more than 60 
carriers operating in Latin America now 
appear dim despite promising signs last 
year that some compromise could be 
reached. 

The bitter conflict, stemming from 
rapidly mounting competition through- 
out the continent, has blocked airline 
members of International Air Transport 
Assn. from closing rates in this area 
Although an open-rate situation does 
exist, there is no indication that IATA 
members are ready to slice their fares to 
meet the lower rates offered by a num- 
ber of Latin American carriers—in some 
cases as low as 40% under standard 
rates. 

Here is the background to the current 
price battle 
¢ Last year, IATA member airlines were 
granted an exemption which would per- 
mit them to cut fares by as much as 
10% below the lowest rates offered by 
competitors. The exemption was never 
applied by anv of the IATA airlines, 
and a resolution cancelling the exemp- 
tion was passed by the Honolulu traffec 
conference (AW Oct. 19, p. 38). 

e Meeting of governments in Rio de 
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Janeiro carly 
1959, p. 39) resulted in an agreement it 
principle that IATA rates would be ac 
cepted as standard rates on al] Sout! 
American routes. It was further ag 
that fares in effect at that time woul 
be frozen to stave off anv further rate 


last vear (AW Jan. 19, 


} 


cutting until the airlines of the govern- 


‘ 1 


ments involved could meet to 1 c 
the technicalities of a tariff structur 

© Meeting of the airlines in Lima 

Mar. 23, 1959, p. 48) gave some promis 
that at least the majority of the Latir 
American carriers would conform to 


} 


standard rate structure subject to super- 


vision of the governments involved 


IATA members made one concessio 
an exemption was granted that w 
permit underdeveloped airlines t 
tickets at a fare 10% below regula 
rates for a period of one vear 

e IATA traffic conference in Hon 
agreed on a rate standard for S 
America to be effective Apr. |, 19 
However, the rates were never actual 
closed since few carriers were willing 
bind themselves to standards whic 
might not be generally recognized 
South America. 


oO 


As matters now stand, rate-cutting is 


as rampant as it was before the go 


ment and carrier conferences gave some 
hope that an equitable rate structure 
was in the making. So-called underdevel- 
oped airlines, which last year were oper- 
ating second-hand equipment on irreg- 
ular schedules, have now modernized 
their fleets and improved their services. 
Nevertheless, they continue to take ad- 
vantage of the 10% exemption granted 
underdeveloped airlines despite the fact 
that the one-year period provided for 
the exemption has long expired. One 
aitline spokesman observed to AVIATION 
Week: “How is it possible for an air- 
line operating a fleet of Bristol Britan- 
nia turboprops to consider itself under- 
developed?” 

One airline, a Peruvian carrier, is 
offering a 10% discount to all citizens 
and residents of Peru. In Chile, carriers 
are selling tickets at rates of exchange 
well below the standard rate of exchange 
which U. S. carriers must charge. 

Some airlines operate equipment 
equivalent to the first-class equipment 
provided by the larger carriers but con- 
fine their operations to profitable routes, 
thus permitting a 20% reduction on air- 
line tickets. In some areas, a 40% dis- 
count has been the practice for a num- 
ber of years and still remains in effect. 

Although IATA carriers are not ready 
to fight back by cutting prices, they are 
continuing to force through some rate 
stability through consultation with the 
governments and the carriers involved 
in the rate-slicing. 
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PROBLEMS 9 
ORPROFITS: 


Route pattern complexities of typical airlines de- 
mand a cargo aircraft with the capability of oper- 
ating over both short and long route segments 
with excellent economy and earning ability. The 
Canadair Forty Four will do this for you! It com- 
bines the air cargo feeder liner with the long range 
aircraft to provide a standardized economic fleet 
unit. The Forty Four will give you profit-making 
operations, at current rates, over route segments 
as short as 200 miles and as long as 4,000 miles. 


This is the type of flexibility that will answer the many 
and varied problems confronting airline operators who, 
because of the growing demands of shippers, are bein 
forced to provide a combination of short, medium a 
long range air cargo services for the carriage of freight at 
attractive and competitive tariffs. In this situation, the 
Canadair Forty Four offers excellent economy and earn- 
ing ability over the complete range of route structures 
that must be provided in the collection and distribution 
of air cargo. 

Practical applications of this are found in the short route 
cargo services that are necessary in the supply and dis- 
tribution of goods to or from the terminal points of trans- 
continental and trans-Atlantic services. This is evident 
between the major cities of the Eastern United States and 
between the principal points of Europe. These inter-city 
runs are essential extensions to the long haul trunk service, 
and with the Forty Four can be handled without a 
change of aircraft. 


CAN ADAIR umitco, montreat, canaoian sussionry or GENERAL 
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WHATS IN 


YOUR 
AIR CARG 


The need for this system of short, medium or long range 
operations will develop through the growing awareness 
among business establishments that thecarriageofarticles 
by air is becoming an essential element in the overall 
marketing function. This will open up new markets, new 
transportation requirements, new inter-city services. The 
Forty Four, with its flexibility of performance, can carry 
cargo at a profit over the whole distance spectrum —short, 
medium and long range, and has the airfield performance 
characteristics to get in and out of 85°; of the world’s 
major airports. THESE ARE DECISIVE ADVANTAGES IN 
FAVOR OF THE FORTY FOUR. 


SOME RUNWAY AND PAYLOAD SPECIFICS ON THE 
FORTY FOUR-D4 


. From runways as short as 6,000 feet, can operate with 
70°% payload up to stage distances of 3,000 miles. 


- Can operate from 85% of the world’s major airports, 
with due consideration to both runway length and 
allowable wheel loading. 


. Will earn an operating profit with load factors as low 
as 30%. 


- Breakeven load factors in the Forty Four represent 
loss loads on larger proposed equipment. 


- Breakeven load factors on larger proposed equipment 
represent major profit payloads on the Forty Four. 


6. Can operate non-stop on the London-New York route 
with an average annual payload of over 55,000 lbs. 


DYNAMICS 





TWA Speeds Substitute Training 
To Relieve Stewardess Walkout 


New York—Trans World Airlines late 
last week accelerated its in-flight train- 
ng course for ground employes in an 
ffort to halt a walkout that by Wednes- 
dav had attracted 125 of the carricr’s 
280 New York-based stewardesses. 

The stewardesses, most of them as- 
igned to TWA’s international division, 
were staying at home to protest signing 
of an arbitration board contract (AW 
July 4, p. 43) which, thev said, was 
inferior to earlier offers made bv the 
company 

As the walkout gained support from 
rank and file hostesses, TWA resorted 
to supervisory personnel and _ hastily 
trained clerical workers in order to main- 
tain international schedules. Bv noon 
last Wednesday, the company could 

all upon 218 substitute cabin attend 
ints based at four TWA domiciles. Of 
these, 53 lived in New York 

However, TWA forecast that by 
Friday 290 substitutes would be avail- 
ible, 125 of them New York-based 
This would exceed the normal steward- 
css complement on the carrier's inter- 
national division 

The compressed TWA training 
course for substitute hostesses lasts ap- 
proximately one day. Under Federal 
Aviation Agency regulations, the carrier 

allowed to mix substitutes with fully 
trained and pursers on any 
flight involving more than one cabin 
ittendant 

Demonstrating concern that the walk- 
uit might spread to domestic domiciles, 
WA last week obtained summonses 
individually directed at about half the 
hostesses reporting sick. The company’s 
1im was an injunction from the United 
States District Court here 

After about 10 members of the local 
Air Line Stewards and Stewardesses 
Assn. appeared before the bar with 
doctors’ certificates attesting their ill- 
ness, the judge—Edward Weinfeld 
postponed the hearing until July 12 
But first he issued a temporary restrain- 
ing order against ALSSA and obtained 
the union’s promise to urge its members 
to abide by the arbitrated contract 

John Clifford, director of industrial 
relations for TWA, in court took issue 
with ALSSA’s contention that the arbi- 
tration award was a step backward in 
the 8-nonth long contract dispute. He 
said that the final award was a package, 
is were the company offers that pre 
ceded it, and that he could not contrast 
the two in dollar cost to TWA. 

As of midweek, the walkout had not 
forced cancellation of a single TWA 
flight. But the corapany did admit that 
several extra sections were not booked 


hostesses 
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to handle heavy Independence Dai 
traffic, though they we d 
manded by passengers 

A feeling of bitterness within TWA 
hostess ranks apparently was wid 
last November when ALSSA ag 
submit all contractual issues to 
tion. Many hostesses and some 
contended that the union buch 
majority of its membership in n 
ing out for higher rates of pay 
transport cabin attendants. Th 
maintained that arbitration boar 
torically had returned findings that 
sympathetic to the management 
of view and could not comprehe: 


even 


ess problems 

According to ALSSA, TWA | 
fered to lower maximum jet flight 
per quarter for international h 
and pursers to 225. At the sa 
the union said, TWA was wil 
grant a 10% pay hike 

The arbitration board, 
ommended a contract calling for 
wage increase retroactive to M 
1959, and effective through | 
1961, at which time salaries wv 
increased an additional 5%. It 
a ceiling of 78.5 hr, per month f 
mestic jet flight attendants and 
hr. per quarter for their count 
flying internationally 


ALPA Opposes FAA 
On Medical Question 


f 


howe \ 


Washington—Detailed extent 
Federal Aviation Agency’s revi 
man medical application 1s 
heavy fire from pilots who vi 
broad scope of questions as 
invasion of privacy 

FAA officers sche 
mecting with the Air Line Pilot 
late last week to discuss pilot ob 
to the wording of the form, wh 


agree to a rel 


medical 


quires pilots to 
personal medical histories from 
personal physicians to the agenc 

Defending the new form, wh 
revised a month ago, FAA conten 
the 23-question medical histor 
the waiver 
agency to query private physicia 
the applicant’s health, are a cor 
place adoption of the same inforn 
contained in many insurance poli 
plications 

Reason for the change, FAA 
stems from the agency's need for 
background information on th 
dence of heart condition, diabet 
mental disorders, which have be 
subject of special pilot certifi 


provisions p¢ rmittin 


regulations since last October. In ad- 
dition, the agency feels the quality of 
pilot medical examinations given by 
private doctors varies to a great extent, 
thus requiring a recheck of the appli- 
cant’s medical history by FAA _ phy- 
sicians. 

As a practical example of the need 
for this detailed information, FAA 
cited accident investigation evidence 
that the pilot of a Piedmont Airlines 
DC-3, which crashed near Charlottes- 
ville, Va., last October with a loss of 
26 lives, had been receiving treatments 
from two psychiatrists prior to the acci- 
dent. Had the new medical form been 
nm use, agency spokesmen point out, 
the pilot would have been required to 
report this treatment and, on the basis 
of further medical examination, might 
have been grounded. 

Also being questioned by pilots is an 
AA request for a record of auto traffic 
onvictions. 

FAA emphasizes that it has no inter- 
est in the occasional traffic conviction 
but is attempting to discover pilots who 
may have a lengthy pattern of such vio- 
lations. Such an individual, FAA said, 
is likely to be irresponsible and there- 
fore an unsafe flier who should not be 
warded a license. 

l'ypical of this problem is the recent 
ase of a Midwest dentist who had a 
record of eight light aircraft crashes in 
five years, FAA said. Although it was 
uspected he had been flying while 
under the influence of alcohol, the sub- 
ject was completely sober during the 
iccident investigations which followed. 
\ check with the local police depart- 
ment later revealed that in the same 
five year period he received 15 convic- 
tions for drunken driving. 


2 Carriers to Support 


BMD With Airlift 


Scott AFB, [Il.—Military Air Trans- 
port Service has awarded two contracts 


totaling $1,916,808.62 to two small 
California airlines to provide airlift sup- 
port for the Ballistic Missile Division 
f Air Force’s Air Research and Devel- 
ypment Command. 

lhe contracts, effective through Fiscal 
1961, were with ASA International Air- 
lines, Inc., for $1,601,478, and to 
Northern Express Airways, Inc., for 
$315.330.62 

Using a Douglas C-54G and a Doug- 
las C-1I8A furnished by the govern- 
ment and “specially modified to carry 
missile components and engineering 
personnel,” ASA will fly five round 
trips weekly between California and 
Florida. In addition, ASA will use a 
Douglas DC-6A/B to make two round 
trips per week between Los Angeles In- 
ternational Airport and Offutt AFB, 
Neb., with intermediate stops. 
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(IN DOLLARS) 


Airline Income & Expenses—April, 1960 





Passe 
Reve 





DOMESTIC TRUNK 
American 
Braniff 
Capital 
Continental 
Delta 
Eastern 
National 
Northeast 
Northwest 
Trans World 
United 
Western 


INTERNATIONAL 
American 
Braniff 
Caribbean Atlantic 
Delta 
Eastern 
Mackey 
National 
Northwest 
Pan American Combined 
Alaska 
Atlantic 
Latin America 
Pacific 
Panagra 
Resort 
Trans Caribbean 
Trans World 
United 
Western 


25, 





LOCAL SERVICE 
Allegheny 
Bonanza 
Central 
Frontier 
Lake Central 
Mohawk 
North Central 
Ozark 
Pacific 
Piedmont® 
Southern 
Trans Texas® 
West Coast 


HAWAIIAN LINES 
Aloha 
Hawaiian 


CARGO LINES 
AAXICO 
Aerovias Sud Americana 
Flying Tiger 
Riddle 
Seaboard & Western 
Slick 


HELICOPTER LINES 
Chicago Helicopter 
Los Angeles Airways 
New York Airways 


ALASKAN LINES 
Alaska Airlines 
Alaska Coastal 


Ellis 

Northern Consolidated 
Pacific Northern 
Reeve Aleutian 


Wien Alaska 


' Non-scheduled transportation 
5S Express & excess baggage 


0,660 


Cordova | 8, 
} ee 

33, 
420, 
110, 
Western Alaska* 8, 
59,681 


nger 


nue U. S. Mail 


659,788 
164,468 
214,026 
69, 000 
176,000 
432,293 
108,948 
48,160 
216,465 
535,117 
943,673 
119,763 


, 360 
196 
,399 
,000 
,991 
,213 
,747 


8,408 
15,035 
2,743 
4,000 
47,127 


772 
616,344 
1,809,000 
16,000 
754,000 
209 ,000 
830 ,000 
54,000 


,000 
,000 
,000 
,000 
,000 
,000 


915 
974 | 
264 | 
669 


637 ,272 


4,858 


346 
341 
,201 
, 550 
, 269 
,985 
,278 
824 
,760 
, 686 
, 226 
, 206 
826 


8,101 
4,368 
5,235 
13,820 
6,404 
12,060 
31,648 
12,045 
9,948 
9,649 
14,398 
13,106 
9,990 


,919 
, 236 


2,117 
3,707 


, 548 
,320 
,852 


196,282 


5,739 


,639 
, 585 
979 
394 
383 
884 
507 
628° 


62,427 
9,373 


6,000 
58,036 
77,75) 
37,356 

3,707 
65,353 


? Property figure 
* Airline division 


59,116 


12,871 


7,165 | 


454,999 
@1,403 
145,363 
45,000 
144,000 
1,034,534? 
26,388 
14,968 
545,622° 
1,180,263? 
2,040,673? 
192,512? 


197 
14,136? 


90,394? 
792 
690 

468 ,683° 


62,910? 
466,523? 
41,674? 
15,806? 


22,417 
2,811 
1,428 
5,000 
9,938 

12,263 

18,000 

19,178 
3,373 

11,631 
7,879 
6,427 
3,456 


1,151,808? 


Freight 


1,866,327 
172, 566 
137,981 

82,000 
344,000 


175,431 
71,604 


43,604 
40,633 


9,000 


4,009 
3,599 


, 134,000 
43,000 
, 108,000 
,062,000 
921,000 
193,000 


Charter 


,733 
,W7 
,000 


, 356 
, 653 


Ws 
,778 
,679 
,130 


, 908 


,420 
, 300 
, 300 


,363 
,000 


,000 
,000 
,000 
,000 
,000 
999 


, 854 


, 220 


! ‘ 
281, 


882, 


115,713 


147, 


1,687, 


431,507 


1,446, 


3,123 


49,329 21 


8,404 3, 
,700 


8,089 3 


32,828 18, 
96,372 13, 
32, 


41,1817 
2,5347 1 
34,167 58 


* Operating profit or loss 
Freight & excess baggage 


, 467 
179 


196 
647' 
742 
805 
, 981 
,936 


* Feb. 27, 1960 to Apr. 30, 1960 


Total 
Operating 
Revenue 


33,742,843 
6,221,060 
9,677,499 
4,709,000 
11,033,000 
24,766,458 
6,552,496 
3,418,325 
7,097,923 
22,506,011 
27,035, 597 


4,899, 987 | 


612,783 | 


790, 508 


309,901 | 


297,000 
2,361,347 
194,840 
91,530 
3,122,456 
32,729,000 
401,000 
14,283,000 
8,396,000 
9,694,000 
1,429,000 
420 , 397 
578,301 
7,422,652 
1,714,676 
429 , 333 


1,097,640 
606,477 
443,597 

1,083, 880 
399,171 
846, 809 

2,272,619 


966,179 | 


797 ,608 


975,369 
615,585 
708, 593 
821, 226 


393, 537 
905,766 
} 


1,009, 341 
263,346 
2,894,315 
433, 862 
1,640,431 
1,474,479 


363, 233 
131,044 
299,179 


663,040 
160, 844 
104, 648 
110,523 
255,815 
839,709 
224,108 

33,699 
347,775 


Total 
Operating 
Expenses 


32, 484,936 
6,195,735 | 


9,377,189 
4,353,000 
9,579,000 
23,064,673 
6,648,576 
3,498, 57 
7,115,024 


23,144,759 
26,947,192 
4,672,004 


578, 568 
885,641 
265,808 
350,000 

2,233,415 
184, 286 
159,112 

3,028,033 

29,932, 000 
519,000 

12, 404, 000 

9, 167,000 
7,849,000 
1,609, 000 
407,748 
536,942 

6,168,153 

1, 187, 963 
367,335 


1,195,458 
625,758 
470,907 

1,139,144 
399,214 
910,828 

1,728, 569 

1,015,154 
954,630 


973,332 | 


686,171 
747,772 
937 ,828 


401,485 
859,153 


810,251 
236,953 
2,601,792 
594,347 
2,196,092 
1,315,062 


279,860 


116,745 | 


304,616 


643,561 
186,676 
96,971 
95,736 
248, 482 
840, 460 
161,174 
25,050 
359,008 


‘Includes federal subsidy 


Net 
Income 
Before 
Taxes 


1,257,907 
— 96,866 
300, 310° 
101,000 

1,333,000 

1,402, 209 
403,810 
— 80, 262° 
180,958 

~ 586,515 
310,477 
182,901 


34,215 
—111,648 
41,794 

— 59,000 
96,722 
10,554° 

~ 67, 582 
27,619 
2,256,000 
13,000 
1,852,000 
~765,000 
1,845,000 
186, 000 
12, 649° 
84,916 
1,305,448 
478,982 
56,584 


97,818" 
39,026 
27,310" 
69,087 
43° 
64,019" 
527,332 
48,975" 

— 180,137 
24,262 
—73, 564 
~ 42,008 
— 116,602° 


7,548° 
26,414 


199,090 
26, 393° 
391,706 
160,485" 
555,661" 
159,147? 


81,352 
14,314 
7,974 


208, 927 
~ 25,831" 
6,154 
14,787" 
7,333" 
~ 14,932 
41,442 
2,996" 
11,233 


Compiled by AVIATION WEEK from airline reports to the Civil Aeronautics Board. Common Carriage 
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Airline Officer Salaries Filed With CAB 


Airways, Ine.—E. F. Slick, chair- 
the board, no salary, bonus or in 
wnsation, $12,721 expenses, 171 

of common stock and $1,167,000 

ompany debt securities; T. B. 

Slick, director, r alary, bonus or indirect 

' neation, $647 expenses, 54,545 al 

} ind $500.000 worttl of 

t securities ; L. d. Meorman, dr., 
1lary, bonus or Indirect con 

1217 expenses and one share 
tock: C. F. Ursehel, director 


indirect compensation 


Sliek 


direct corn 
S3 a ires 
worth of 


» ares 


onus or 
ind 2.500 shares of comn 
Rorum, director 

enlary bonus indirect Cor 
<penses or stock D. BE. Bright, 
bonus or indirect com- 


(resigned 


tlary 

$1,518 expenses and no stock 
Marcus, director (resigned 10/7/59) 
lary I is ndirect compensation 

“4 ' toch 8. KR. Milbank, direct 
tlars t i” ' ndirect compensation 
$1 ) expense ind ‘ hares of common 
stock: R. G. Weeda, Sr 


t is indirect om pe 


director, no salary 
naation or expenses 
stock 4. EK 

Parker, director, $25.00 salary, no bonu 
or lirect mpensation, $11,131 expenses 
ommon stoch WwW. F 

or fr 


ind ne hare of ( non 


n salary nu 
tlon $630 expens ane 
mmon stock D. W. Rent 
$8000 salary $12,000 1} 
pensat « 
Butler dire 


yonus 


onus 
expense nd 
WwW. KE. Miller, a 
tor, 1 salary, bor r 
extn ‘ ind 
1. W. John 
ind dlrector 
“ul indirect 
ad 70 
Hef, dr., 
. $5,543 expe 
Matone, assistant 
$1 000 
n 3 
Watlbert, 
9) $1 


mpensatior 


ver: paid for “er 
195% Steptoe & Johnson, 
Hareld Wein, consu 


Waterhouse &2 Co ruditing 


tant 


] Price 


Alaska Airlines, Ine. —C. F 
ident - 


Willis, Jr., 
! d tor $29,555 salary 
bonus and indirect compensation 
expenses and 42,000 shares of com- 
R. W. Gilbert, senior vi pres 
ur ind director, $17,233 salary 
ind indirect compensatior $ 
expenses and 00 common 
K ul Herrnstein, treasurer and 
mptroller $12,000 salary no bonus ofr 
Saas 
500 shares of common stock, LeR. Peterson, 
$12,000 salary, no 
ct compensation, $3,297 ex 
of mmon sto 
directors were not paid a 
Clark, $250 bonus and indirect 
$713 expenses and 100 shares 
stock D. M. Kendall, $100 
indirect ompensation, no ex- 


shares of 


ndirect ompensation expenses and 


president rvices 


shares 


l , 
salary: J. 2 
compensation 
of common 
bonus and 
penses and 10 shares of common stock; G 
C. Kinnear, $150 
pensation, $1 expenses and 
of common stock; J. G. Larson, $50 bonus 
and indirect ompensation, $165 expenses 
and 100 shares of common stock; E. J. Rus- 
ing, $100 bonus and indirect compensation 
$183 expenses and 1,000 shares of common 
stock: J. Watker, dr., $150 bonus and in 
direct compensation, no expenses and 35,- 
195 shares of common stock Fr. CC. La 
Grange, (resigned 9/25/59) $150 bonus and 
indirect compensation 


indirect com- 
1,900 shares 


bonus and 


no expenses and 100 
K. N. Lesh (re- 
bonus, indirect com- 


shares of common stock 


signed 3/17/59). no 
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Bod- 


tor 


11.212 shares of common stock; G. A. 
ding, vice president-operations and dire 
$15,750 salary $400 
hares of common stock; N. T 
retary and director, $15,150 


07 shares of 


pensatior exper 
shall (res 
indirect compen 

of mmon 


gned 
expenses and 
hares : Gerde, s 
firms were paid salary $400 
1959 Booke & Co x 

holder relations, $7,728 Pogue & C. D. Linder, treasurer 
legal, $13,447; White & Case expenses and 43 shares of common stock 
Willlams & Kinnear, legal, $24 WwW 4. Nebel, director, $12,300 salary, $400 
Tayler, tour rganiza xpenses and 2,604 shares of common stock 
Brothers & Montgome 4. L. Sherman, vice president-maintenance 
7 Georgeson & Co ind director, $12,650 salary. $700 expens 

f hares of stock K. 4. 


; ind 8,075 
$1 Vanderweele, director salary, $300 


Following 


endered during ontmman ot 


nses and 4 
$7,900 saiary, $200 


Innes 
Lybrand, Koss 
ruditi $12? 29 
common 

$9,900 


porate stockholder s« ‘ 
Advertising, Ine advertising 
Alaska Coastal Airlines ( 
8. B. Simmons, mat 4. Diamond, director, $14,060.83 salary, $590 
ry (includes $ expenses and 845 shares 
taken) Stump & Baily, 
€6.120 for services 


expenses and 1,945 shares of common stock 


5 f common stock 
were paid 


1959 


legal yunsel 
rendered during 
Northern Consolidated Airlines, Inc., (car- 
were paid f rier tor’s fees in lieu of bonus and 
59: Theodore I ‘ ndirect mpensation)—R I Peterson, 

al rf iiner and ; resident, general manager and director 
Queeny, engin ne ? for $25,000 salar $1,200 fee $3,394.03 ex- 


219.0791 


tion not 
Benecke 
1,281.86 exper 


lists dire 


t expenses 
Kdgar M 

conversion f one Cons 
Airlines, Ine arrie ind $8,300 worth 
Fitzhugh, lee 
$16,000 


ensex shares of common stock 
f company debentures 

president 
rng fee 


salary $1,2 


Cordova 

bon ndirect ompensatior x Ss. B. 
penses) v hk Smith ind director 

inager 1 director 2 lf $1,215.52 expenses, 16,403 shares of common 

8 O50 «har of r on : tore stock and $1,600 worth of company deben 

¢ president n re P tures Vv. RK Davis, secretary and direc- 

' tor $12,000 salary enon fee. $1,049.06 ex- 

ecretary, treasu r | ct x / penses and 593144 shares of common 

ind 0 res mmor t . M. A. Peterson, assistant 

” de t ilary, no fee or expenses and 

$f 1 alar f common stock G. R. Unwin, 


$10,587.50 salary, no fee 


treasurer 


ng 200 share 
tock 
secretary, $4,800 
*wanson 54.000 sh 
ned ¢ ») naiiadeiad 
4 I Martin lirector treasurer $401 41 


expenses, 7.575 shares 


pany 


57 of common stock and 
lebentures 


¢ 
pal 


holdir 
$2.°00 wort! .f nr 

Following directors were r 

ere R. G. Miller, chairman of the 
}: O'Grady & M =t i $1,650 fee, no enses and 44,586! 
ommon stock; ¢ 


Swatling 


Theodore I. Seameo 4. Johnson, 


Seott & ¢ 


expenses and 1 0 shares of 


tock; A. Olsen, no fee r expenses, holding 
Ellie Air Lines, Ine., arrier 201 shares of common stock; D. G. Rupe. 
nus r ndirect ompensa : fee or expenses, holding five share f 
Ellis ‘ ent on stock and 42,450 shares of ymmon 
ector 5 0 salar $1,2¢ ex] ] tock in name of others 


CAB Approves Hughes-TWA Pact, 
Permitting 707, 880 Purchases 


to subscribe to the full offering and also 
has agreed to lend the airline an addi- 
tional $50 million to complete the 
financing plan and keep the carrier's 
net working capital above $10 million. 
Pending completion of these arrange- 
ments, Hughes will guarantee a short 
term $50 million bank loan for TWA 
with repayment included in the per- 
manent hnancing 

Board members pointed out that 
Hughes’ guarantee of a $100 million 
net return on the TWA stock transac- 
tion could possibly require the manu- 
facturer to subscribe to 100% of the 
iffering 

Should this happen, CAB said 
Hughes’ interest in TWA would in- 
stock, convertible subordinat crease from the present 78% to 90%. 
bentures or subordinated del Although the 12% gain would ordi- 
with detachable common. sto narily give rise to questions of control 
chase warrants, the Board said relationship, the present overwhelm- 

Hughes also has guaranteed TWA ing control of the airline by Hughes 
minimum return of $100 mil makes the possible stock gain insig- 
the event the airline’s stockholders fail nificant, CAB said. 


Kettle 


eneral manag om! 


Washington—Civil Acronaut 
has approved a $260 million f 
agreement between the Hug! 
Co. and Trans World Airlin 
will permit the airline to pur 
Boeing 707 and 20 Convair 
aircraft 

I'wenty of the Boeings ar 
being leased by TWA from H 
ind are included in the fin 
Hughes will assign its interest 
tract rights in the remaining 
to the airline under terms wh 
for TWA to sell $160 million 
bonds to banks and $100 
securities to the airline’s ste 
The offering to the 
holders may take the form of 


comm 
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THE 
WESTINGHOUSE | . 
SALES | ) 


ENGINEER 
IS A EXPERT 


SHORTCUT TO ENGINEERING 
ASSISTANCE 





Don’t wade through a complicated maze to get expert engineering 
assistance from space age specialists. 

Contact your Westinghouse sales engineer. 

Designing R&D test equipment? Ground handling and support 
equipment? Ground power supplies? Anything from a complete facility 
electrical system to application of a single transistor? We can help. 

The Westinghouse sales engineer sets up the shortcut. He focuses 
the immediate attention of our Aviation Facilities Group on your 
specific aerospace problem. This group works with product design 
engineers in over 65 different Westinghouse facilities. Their close 
coordination saves you time and money. 

Bypass the complicated maze. Call the Westinghouse sales engi- 
neer. Or write: Aviation Facilities Section, Westinghouse Electric 
Corporation, P.O. Box 868, Pittsburgh 30, Pennsylvania. You can be 
sure if it’s Westinghouse. 492800 


MEET SOME OF THE AIRCRAFT/MISSILE/SPACE SPECIALISTS 
BACKING UP THE WESTINGHOUSE SALES ENGINEER: 


A.M. Bruning, Engineer -in-Charge, 
Advanced Development Group 

Age: 33 

B.E., Johns Hopkins, 1949 

M.S. Mathematics, University of 
Pittsburgh, 1956 

Specialties: Arc Heated Aero- 
dynamic and Thermodynamic 
Test Facilities, MHD Research 
Facilities 

Years with Westinghouse. 8 


R.A. Feranchak 

Age: 29 

B.S.E.E., Youngstown College, 195 

Specialties: Arc Heated Aer 
dynamic and Thermodynar 
Test Facilities, Explosive 
Forming, Rotating Equipment 
Test Stands 

Years with Westinghouse. 7 


P_ J. Hawkshaw 

Age 3% 

B.S.E.E., Catholic University, 1950 

Specialties: Continuous-Flow and 
Hot Shot Wind Tunnels 
Explosive Forming 

Years with Westinghouse: 9 


H.C. Lee 

Age: 40 

B.S.E.E., Chiao Tung University 
(Shanghai), 1942 

M.S., Engineering, Cornel! 
University, 1949 

Ph.D., Cornell University, 195! 

Specialties: Arc Chamber and 
MHD Generator Development 

Years with Westinghouse: 2 


W. J. Walker, Engineer-in-Charge, 
Aviation Facilities Group 

Age: 42 

B.S.M_E., University of Southern 
California, 1949 

Specialties: Wind Tunnels, Sonic 
Fatigue Test Facilities, 
Hardened Base Equipment, 
Launchers 

Years with Westinghouse: 11 


R. F. Leepa 


Age: 29 

B.S.E.E., Lafayette College, 1953 

Specialties: Military Power Plants, 
Radar Antenna Drives 

Years with Westinghouse: 6 


J. McDonald 

Age: 43 

A.B., Chemistry, Engineering, 
Physics, University of California, 
1938 

Specialties: Arc Chamber and 
MHD Generator Development 

Years with Westinghouse: 13 


H. A. Zollinger 

Age: 30 

B.S.E.E., Michigan College of 
Mining and Technology, 1951 

M.S.E.E., University of Pittsburgh, 
1958 

Specialties: Drive Systems for 
Loaders, Elevators, Erectors 
and Launchers 

Years with Westinghouse: 9 


Westinghouse ~w) 











AIRLINE OBSERVER 


© Watch for another bid by The Netherlands for additional operating rights 
for KLM Roval Dutch Airlines within the U.S. Principal goal is a popular 
route to the U.S. West Coast, a demand that has deadlocked previous 
negotiations between the two countries. Dutch again will back their efforts 
with top-level government pressure on the U.S. KLM now serves New 
York, Miami and Houston on its routes to the U.S. 


> Philippines, meanwhile, has extended operating permits of U.S. carriers 
into Manila for four months. Permits expired July 3, after U.S. and the 
Philippines failed to reach accord in renegotiating terms of the bilateral 
transport agreement between the two countries. Philippines will also apply 
strong government pressure on the U.S. in efforts to restrict capacity of 
flights serving Manila. Philippine President Carlos Garcia discussed the 
issue with President Eisenhower during his recent visit to Manila, but no 
firm commitments were made. Philippine government is pushing the inau- 
guration of a transpacific route as part of national policy. Legislation has 
been passed granting subsidy to the carrier for any losses it may sustain in 
the proposed operation. Mexican bilateral agreement which expired June 30 
has been extended to Aug. 15. 


> Lockheed Electra turboprop structural fixes will require approximately 
20 days per aircraft. Program was scheduled to start last week at Burbank, 
Calif., where all modification work is to be done. 


> Ethiopia has signed bilateral air transport agreements with Ghana, Guinea 
and Liberia to permit first trans-African scheduled air service above the 
equator. At the present time, flights between east and west Africa are com- 
pleted by connections at Paris, Frankfurt or Athens. Route will be operated 
by Ethiopian Airlines and Ghana Airways. 


> Panagra raised its twice weekly Douglas DC-8 schedule from New York 
to Buenos Aires July 1 to four weekly flights with the delivery of another 
DC-8. Approval of the service into Buenos Aires was received only at the 
last minute. U. S.-Argentine bilateral talks currently are deadlocked over 
flight frequency issues. Pan American World Airways has had, in effect, 
to give up two piston-engine flights for one jet flight into Argentina in the 
past. Panagra and the Argentines still are negotiating over conditions, but 
for the present Panagra is operating its usual DC-6B and DC-7 schedule. 


> United Air Lines began first Boeing 720 medium-range jet transport service 
last week, four days after the airplane was certificated by the Federal Aviation 
Agency. Initially, the airplane will be operated on the carrier's Chicago- 
Denver-Los Angeles and Pacific Coast routes. 


> Lagging airport development still stands as a major jet service problem in 
South America. Lengthening of runways at Santiago, Chile, is not scheduled 
to begin until next year. At Lima, the new international airport is ready, 
but highways from the city will not be completed for another month 
Meanwhile, jet transports are landing at the Las Palmas military airfield 
Pilots have been asked to land one-third of the distance down the runway 
since the heat of the turbojet engines on takeoff has caused a washboard 
effect on the blacktop runway surface. 


> Transcontinental S. A. of Argentina will honor American Express Co. 
credit cards for the purchase of transportation between the U. S. and South 
America. 


P RAE system, a British-developed visual glide path system of indicator 
lights, is being considered for adoption by Federal Aviation Agency Admin- 
istrator E. R. Quesada. System consists of 12 light units which are arranged 
in bars with three units on each side of the runway 750-ft. from the threshold 
and identical units 1,200-ft. from the threshold. Lights are considered an 
essential aid in night and low visibility landings. The system has been recom- 
mended by FAA’s Bureau of Research and Development as a national stand- 
ard. 


> Federal Aviation Agency air route traffic control centers last week began 
using 300 new radio frequency assignments for en route traffic control. An 
additional 200 frequency assignments will be added within the next 90 davs. 








SHORTLINES 





> Acrolineas Ini y Cia. of Argentina has 
been accepted as a member of the 
International Air Transport Assn. Ini is 
the 12th South American airline to join 
the international airline association. Ini 
operates Douglas DC aircraft from 
Miami to Panama City, Panama, Lima, 
Peru, Santiago, Chile and Buenos Aires 
with intermediate stops. 


> American Airlines scheduled to intro- 
duce the Boeing 720 turbojet transport 
July 31 on its Cleveland-St. Louis-Los 
Angeles route. The new aircraft, which 
will fly one daily round trip on the 
route, will carry 98 first and tourist class 
passengers. 


> Eastern Air Lines planned to put the 
first of 10 Douglas DC-7B aircraft seat- 
ing 24 first class and 48 coach passen- 
gers into service last week. The DC-7Bs 
were converted from an all-first class 
configuration which seated a total of 
69 passengers instead of the present 75 
The converted aircraft will eventually 
be used on services to 15 cities on East- 
ern’s routes. Work on the aircraft was 
done at Eastern’s Miami maintenance 
base. 


> Keystone Helicopter Corp. of Phila- 
delphia has signed a two year contract 
with an American oil company to pro- 
vide aerial resupply services in Boliva. 
Keystone will operate the service with 
two Fairchild C-82 transports. All main- 
tenance will be performed in South 
America. Keystone recently hired three 
pilots and. two mechanics for assign- 
ment to Bolivia, and air service is sched- 
uled to begin this month. 


> Pan American World Airways or- 
dered three additional Boeing 707 In- 
tercontinental turbojet transports to be 
used on round-the-world services. The 
$16.5 million order is scheduled for de- 
livery early in 1961 and brings to 53 the 
number of turbojet transports Pan 
An rican has in operation or on order. 


> Oantas Empire Airways plans to in- 
troduce a sixth weckly round trip Boe- 
ing 707 service between San Francisco 
ind Svdnev S« pt. 1. 


> Trans Caribbean Airways has received 
a six month extension of its authority 
to operate flights from San Juan, Puerto 
Rico, to Aruba, Netherlands Antilles, 
from the Civil Aeronautics Board. The 
carricr has been flving two round trips 
a week for the past six months from 
New York to San Juan and on to Aruba. 
Pan American World Airways opposed 
the extension, and Board Vice Chair- 
man Chan Gurnev dissented from the 
extension decision 
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(YRAVELLE 


The finest medium range jetliner the world over 


Now, by flying Caravelles, 
airlines can provide pure jet 
service on many routes where 

( t the big jets are barred. 
all We Not only does Caravell 
have short runway require- 
. t (| ments, but it can operate with 
in 0 an minimum airport facilities. It 
carries its own built-in load- 
| f ing stairs and can start its 
Ou 0 twin-jet engines from its own 

airborne batteries. 

Caravelle can fly profitably 
a ny over routes from 200 to 1400 
miles with as few as 28 passen- 
hON0 f | : gers aboard. High rates of 
00 climb and descent plus jet 


speeds result in short block 


: { times. 
alr por It fits the Douglas tradition 


...dependable, durable, and 





an airline profitmaker. 


LANDING DISTANCE 
3600 FEET 


Designed and built 
by SUD AVIATION = Sold and serviced 
by DOUGLAS AIRCRAFT 
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ATTITUDE-STABILIZED payload carrier for the 1-2-3-4 version of HETS 609A is detailed above. The Allegany Ballistic Laboratories 


X-248 final stage motor can be replaced by extra payload in the three-stage configuration 


Scout Variant to Have Dyna-Soar Role 


Aeronautics and Spac for this year but reportedls slipped 
Scout. Officials « ibout a half year because of some de 
ed decisions by Department of De- 


By Russell Hawkes of the National 
Administration’ s 


Ford Motor Co.'s Acronutronic Divi lay 


sioned Air Force Hyper-Environmental s10n, holder of contracts for system in rons 
| r cdesigi Another group of between five and 


Newport Beach, Calif.—Multi-ver- 


Test System (HETS) 609A, now begin- tegration and payload carries 
1] ' 
ning a series of nine dey elopment flights told Aviation Weex that 


nine development shots may be added 
Suan Cape Canaveral, Fla., is slated for 609A vehicle is intended to cart to the nine already scheduled. Some of 
an ionporient “ in the Penn: Soar v1 lb. model of Dvyna-Soar to an altitud these would overlap “operational” test 
gram and is ; strong ¢ ympetit or f 300,000 ft. and a speed of 20.f ' fp nd research flights scheduled to begin 
least three eck important role someting cxt the first of the year if the ex 
HETS 609A is a family of vari model flights origina \ nned | funding is received \cronu 

ronic officials sce a need for 62 opera 

HTS flights in 1961 

Three of the programs for which 





M2 SHUT-OFF VALVE copes. cay Tine HETS 609A is competing ar 

© Missile-borne emergency radio com 
munications relay to back up strategic 
—~ tlobal communications svstem 480] 
Launched into a vertical or ballistic 
a, Comes trajectory, the relay could be used to 
yeneti Argus effect,’ interference 
vf mux blasts or defeat cnemy jam 


/ 
ming ring the crucial 
1 war 
® Lightweight version of 
mon itellite now being 
Na 
el light testing Aveo expanding 
brak i means of control 
trajycectorn 
planned HI I'S vehicl have 
locate feasibility test 
—_ —— sail MISSI rciav id Satellite 


FOURTH STAGE two-level control system is powered cither by solid propellant gas nunicati rc er man 
generator or by compressed nitrogen exhausting through a pair of opposed nozzles. Flutter vantag le 1 


valve pulse-width modulates flow of hot gas to opposed nozzles. 


No FILL VALVE 
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SIX CONFIGURATIONS of HETS 609A. 


rather than a 20-in. one 


nemy countermeasures because of their 
fixed schedule 

Acronutronic officials beheve that the 
recent stretchout of the Project Stcer 
altitude communications satellite 
makes acceptance of the missile relay 
vstem Defense De 
partment officials apparently favor go- 
ng directly to Project Advent with a 


22 . earth rotation-svnchronized, 


low 


more probable 


2£,000-m1 
equatorial orbit without buving satellite 
Realization of 
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Ihe basic 1-2-3-4 configuration differs from NASA‘s Scout in having a 30-in.-dia. payload carrier 


Ihe 1-2-3-48 configuration is nearly identical to Scout 


missile communications relay. The 
low f tem would assure transmission of 
d for orders to air alerted bombers at 
ind is outbreak of war. The missile re- 
becon probably would be fired into a 
thbound ballistic trajectory with a 
ximum altitude which might be as 
7,600 naut. mi. if HETS is 


radiation 


the 


upon 
rst in 


ng 
| 


ly 


wuitta high frequ 
scldom ust 
] 7 
to line-of sight 
would make the 
iltitud 
of-sight 


at apogee 


Link Stations 


In transoceanic communications, the 
I TS-boosted relay could link stations 
rated bv a distance of 6,000 mi. for 
mimand 3 hr. period. Stations 8,500 mi. apart 


nt applicatior ymmunicate briefly when the relay 


if an 
linc 
irth 
communication 
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FOUR PAYLOAD CARRIERS of HETS 609A. 


configuration is the movement of the Minneapolis-Honeywell gyro reference unit from the 


to Stage Three, into the final stage. 
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A major difference between 1-2-3-4S (Scout 


and the basic 1-2-3-4 altitude-stabilized 


he interstage structure which remains attached 








Theoretical Concept 
is Turned into Hardware 


Honeywell Develops a Practical 





Mr. Robert Maze, Chief Engineer of Honeywell's Marine System 
Group, is reflected in the highly polished beryllium spherical rotor 
of Honeywell's new Electrically Suspended Gyro. The Marine 
System Group is a special Honeywell “task force” assigned to 
guide the ESG program through its rapid development. 





Electrically Suspended Gyro! 


Advanced new gyro concept using friction- 
free spherical rotor will bring greater 
accuracies to marine and airborne inertial 
systems, and northfinder systems. 


Honeywell's leadership in the field of inertial systems and sensors is 
further demonstrated with advances on its Electrically Suspended Gyro. 
Here the company has taken a theoretically superior gyro concept, con- 
ceived by Dr. Arnold Nordsieck of the Univ. of Illinois, and turned it 
into practical development hardware. This new ESG concept is being 
developed under funding from the Navy Special Projects Office and 
Wright Air Development Division. Recognizing the unique capa- 
bilities of this new device, Honeywell has assigned a special task force 
group to continue to press the development of the gyro and the inertial 
system designed to take fullest advantage of the gyro’s capabilities. 
In the near future, the Honeywell inertial system incorporating the 
ESG will be put into its test phase. 


This new gyro has only one moving part, a spherical rotor, electrically 
suspended in a self-contained, hard vacuum to completely isolate the 
sensing element. The spherical rotor is made of beryllium, machined 
and polished to tolerances of a few millionths of an inch! The gyro 
is brought up to speed by electronic means, then coasts throughout 
long periods of operation. Reference information is picked off optically. 


Honeywell, because of its experience in gyro components and systems, 
has already solved many problems related to this new gyro concept. 


1. Precision Machining of Problem Metals: 
In order to take advantage of beryllium’s high material stability, 
Honeywell has developed manufacturing techniques that overcome 
beryllium’s brittleness and toxicity problems. 


2. Precision Ceramics; 
Honeywell has perfected the techniques for firing and machining 
the precision ceramic envelope, and for overcoming the difficulties 
in fabricating the ceramic-to-metal seals. 


3. System Integration: 
Honeywell, with its advanced system experience, has created a 
new inertial system to take fullest advantage of the capabilities of 
this new Electrically Suspended Gyro. 


For more information on Honeywell's new products, write to 
Minneapolis-Honeywell, Dept. AW-7-111, Minneapolis 8, Minn. 


Honeywell 


Precision ceramic envelope receives a final ma- 
chining after being fired at a temperature of 1300° 
C. Diamond grinding and ultrasonic drilling are 
utilized in finishing the envelope. 





Beryllium rotor, after being machined, ground and 


polis! < 
a few 


1, is checked for sphericity to tolerances of 


illionths of an inch! 





Constant communication control of air 
fleets anywhere in the world, formerly 
possible only in military applications, is 
now available for all commercial aircraft 
with long range communication require- 
ments. 

The Collins design teams that devel- 
oped global communication for the U.S 
Air Force, Navy, and Marines are now 
introducing the 28,000 channel 618T HF 
SSB Transceiver to meet the increasing 
commercial aircraft need for reliability 
in extended range air-to-ground commu- 
nication. Covering the entire 2-30 mega- 
cycle band, the 618T offers both AM and 
SSB performance. Simplied one-control 
operation selects any one of the 28,000 
automatically tuned channels. Complete 
compatibility with existing military and 
commercial ground stations, both AM 
and SSB, is available for emergencies or 


COLLINS RADIO COMPANY . 


CEDAR RAPIDS, 


for military mobilization. The 618T mon- 
itors Selective Calling frequencies in all 
three modes at all times. 

A technique pioneered by Collins, 
single sideband provides dependable 
long distance communication that gives 
you twice the talking power of existing 
systems on only half the frequency band 
width because all the output power is 
concentrated in less than half the fre- 
quency wave. The result is a powerful, 
long range low distortion signal, despite 
poor atmospheric conditions. Extended 
frequency stability enables 100 word per 
minute teleprinting transception any- 
where in the world as accessory and 
ground facilities for these services are 
developed. 

The 618T is transistorized, completely 
modularized, including power supply 
It’s lighter, smaller — 1 ATR case size 


SS COLLINS 
Sc 


DALLAS, TEXAS . 


IOWA . 





The ground complement of the 618T 
can be selected from any of Collins SSB 
communication systems — from 500 
watts to 45 kw, depending on range re 
quirements 


FEATURES 

Spectrum conservation 

' ity to multipath distortion. 

Higher signal-to-noise ratio 

Power output of 400 watts on $$8 

Selectable upper or lower sideband 

Srebility of one part-per-miilion per menth. 

Higher reliability with lower weight. 

Modular construction for maintenance 
and supply ecse 

Complete transceiver in o 1 ATR case 

FAA 1S$0'd. Receiver certified te FCC 
radiation standards. 











Available for August 1, 1960 delivery 
Write or call Collins Aviation Sales, 
Cedar Rapids, Iowa, for information 
and complete technical specifications. 


BURBANK, CALIFORNIA 








HETS Type 
2-3-5.6 


Target Date 
July, 1960 


July, 1960 2-3-5. 


Aug. 1960 1-2-3 
Sept. 1960 1-2-34 
Oct. 1960 
Oct. 1960 
Nov. 1960 

. 1960 


+, 1960 





HETS 609A Tentative Launch Schedule 


Mission 
D-1 unguided probe to about 4,000 naut 
mi. altitude, complete vehicle spin-sta 
bilized. 
D-2 unguided probe to about 20,000 naut 


mi. altitude; vehicle same as D-1 but with 


half its payload. 

D-3 guided, three stage high 
probe. 

D-4 guided, four-stage probe with attitud 
stabilized final stage. 

D-5 same as above. 

D-6 guided three stage altitude probe 
D-7 guided three stage partial re-ent: 
vehicle. The re-entry body will burn 
before impact. 

D-8 orbital flight with spin-stabilized fina 
stage. Vehicle is the same as NASA Scout 
D-9 same as above 


altitude 








is at its 7,600 mi. apogee. Since it is a 
one-shot venture, the missile relay gives 
the enemy less time to devise counter- 
measures and its trajectory makes it 
usable for nearly all its flight time. A 
satellite-borne relay is on the wrong side 
of the earth for half its orbital period 
However, missile relays would be far 
too costly for permanent or long term 


( 
Ihe HETS vehicle for the missile re- 


lay can be available by 1961. Aecronu- 
tronic engineers say no new electronic 
technology is needed to build the relay 
package; Bendix Systems Division is now 
developing it. It is to weigh about 25 
lb. and its power requirement is set at 
ibout 100 watts. The ground antenna 
must have a gain of 32 db., but this can 
be had with existing 60 ft. parabolic 
tracking antennas. The station-relay 
ind relay-station links would each have 
a bandwidth of 1.5 mc. accommodating 
360 four kilocycle duplex voice chan- 
nels, which Aeronutronic engincers sa 
is ample capacity to replace all essential 
transoceanic Communication systems 


Reaction Time 


Reaction time of the relav’s HETS 
vehicle can be less than five minutes 
Its maximum acceleration would be less 
than 10g compared with S0g for some 
solid propellant rocket systems. This is 
) relatively simple load to deal with in 
the design of the electronics. 

Vhe first six HETS development fir- 
ings are to be high altitude probes, the 

venth is to be a partial re-entry test 
in which the vehicle will burn up before 
impact and the last two will be orbital 
flights. The series of nine is to be fin- 
ished by the end of this year. Almost 50 
different experiments were approved and 
submitted by Air Research and Devel- 
opment Command for inclusion in the 
payloads of the development vehicles. 
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Many of these had to be droppx 
cause of incompatibility with th 
load carner or other experiment 

While development of the fan 
vehicles is the primary aim of th 
authorized flights, the greater 
payloads will be reserved for 
ments This is possible becat 
similarity of the basic HETS veh 
the NASA Scout enables USAI 
much NASA flight test data. Actu 
more performance test instrument 
will be carried than was origit 
planned 

Schedule changes brought th 
programs into the flight test 
closer together than expected. 


Heavier Payload 


Extra flight test instrumentat 
will make the first HETS payload t 
as heavy as the otherwise identica 
ond one tentatively scheduled to g 
this month. The extra weight 1 
the maximum attainable altitude 
factor of five The second one 
reach an altitude of more than 2 
naut. mi 

Tasks to be carried out during HI] 
609A development flights incl 
series of investigations 
planned for the canceled Proj 
neyman of Air Force Special W 
Center 

Io accommodate the Joun 
missions, three more flights are li} 
be inserted in the nine-flight de 
nent series 

Acronutronic started the HETS 
program about a year ago with a 
of Air Force research needs 
modifications of the NASA Scout 
sary to meet them. The lack 
cialized carriers for military researc] 
development payloads has caused 1 
problems in the military spacc 
gram. 


| 
7 


‘ 


Many experiments have been carried 
in piggyback payloads aboard ballistic 
missiles and other military vehicles, but 
the demand for transportation into 
space has exceeded the supply. In some 
cases, it has even been difficult to find 
room in the payload for elements of the 
trategic system being tested. Experi- 
menters complains that sometimes they 
in get funds only if they have already 
been guaranteed space in a missile or 
itellite several months before the 
launch date. Project officers hesitate to 
promise room for experiments which 
may never be approved. Thus, much 
time and many valuable experiments 
may be lost. To keep technology ad- 
vancing, Air Force officers called for a 
fleet of “space trucks” offering more 
certain transportation for military re- 
search payloads. 


Capability Range 

The survey turned up a need for a 
wider range of capabilities than that of 
Scout. The best way to obtain these 
ind still achieve something like the 
economy of Scout seemed to be expan- 
sion of Scout’s building block principle 
to include a larger number of staging 
combinations and payload carriers and 
the sacrifice of some performance to 
increase payload. Scout has about 10% 
higher apogee than the basic HETS if 
launched in a probe trajetory. An un- 
funded new motor for the fourth stage 
if HETS is designed to improve maxi- 
mum altitude by 25% or payload by 
150 Ib. 

Scout final stage is spin-stabilized and 
the vehicle is designed primarily for 
orbital missions. The HETS family is 
ntended for vertical probes and perhaps 
for lunar probes. The performance-pay- 
load combinations of probe versions 
include: 
¢ 4,000 naut. mi. altitude for spin- 
tabilized 100 Ib. payloads. 
¢ 30,000 naut. mi. for 25 Ib. payloads 
in the smaller unguided and spin- 
tabilized configuration. 

e Altitude of 1,500 mi. for attitude- 





HETS 609A Motors 


Acrojet-General Senior—Algol. 
Thiokol XM-33-E5—Castor. 

Thiokol XM-33-E3—Castor (with sea 
level nozzle). 

Allegany Ballistic Laboratories X-254- 
41—Antares. 

Allegany Ballistic Laboratories X-254- 
42—Antares (with thicker case). 
Allegany Ballistic Laboratories X-248- 
A5—Alltair. 

Allegany Ballistic Laboratories X-248- 
A6—Altair (with thicker case). 

Acrojet 30 KS-8000. 

Naval Ordnance Test Station 100A— 
17-in. diameter spherical solid rocket. 
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Hoffman solar-power series. 


Solar-Shingle®: 


MORE 
THAN 36,000 
HOURS OF RELIABLE 
OPERATION 
IN SPACE 


— that’s the record 
of Hoffman silicon solar 
cells in four of 
our nation’s satellites 


Specify Hoffman solar-cell assemblies and 
you specify space-proven reliability. To 
achieve this kind of solar energy perform- 
ance, Hoffman conducts every operation, 
from raw silicon processing to finished 
panel assembly, under one roof. @ For a 
dependable, custom-engineered solution to 
your problem in solar-power systems, con- 
sult your Hoffman sales engineer. Details 
available on Data Sheet 126-6605. 


tA Patented Device (U.S. Patent No. 2,938,938) 


Hoffman 


ELECTRONICS 
CORPORATION 
Semiconductor Division 


1001 Arden Drive, E/ Monte, California 
TWH: Ei Monte 8736 
Plants: Ei Monte. California and Evanston, (Hinots 


— 





stabilized 500 Ib. payloads. There are, 


at present, six versions of HIh-TS using 


six standard stages and a variety of 
standardized hardware. Interstage struc- 
tures are provided by Chance Vought 
Aircraft 

No version has more than four stages 


or fewer than three. but new ones could 


be designed 


Rocket Uses 


Fach of the six rockets used as 
HTS Stages 18 issigned a single digit 
identification 


lhe combination of digits identifies 


the system and thus 


@ |-2-3-4 is the basic four-stage HE TS 


, : : 
th an attitu tabilized final stag 


@ ]-2-3-4-S (Spin) h 1 Spin-st 


fina if identical 


‘ASA Scout 


1-2-3 is a three-stage 


artl fog 


i 
vload P 


rificed 


]-2-3-5 is similar to 1-2-3-4 but 
1 Improved, g 

for better performance or additional 
yavload 


e |-2-3-4-BG (Boost Glide) ha the 
final Stage rf pla cd by the rockct-pow 
red boost-glide (Dvna-Soar) experi 
nental model 

e 2-3-5-4 is the four-stage unguided 
iltitude probe used in the first two 
flights. The first and second stages us¢ 
the same motors as th md and third 


tages of the 1-2-3-4 HETS configura- 


id, the final stage 
f the 2-3 sion has been given 
30-in. diameter npar d with 20 in 


hance penalty 1s 


Ww) ction and 


+! 
gli 
tructures and the 


model have 


is pro ided bv 


ible rodvnamic fin tips and mo 
bdenum vanes in the rocket exhaust 
The fins and thi ines are bussed to 
rether mechanically. In Stages Two and 
Three, hydrogen peroxicd rockets con- 


tr | pitch roll and vaw 


Attitude Control 


An unusual two-level attitude con- 
trol is used in the final stage without 
pin stabilization. The high level con 
trol is used during the burming time 
of the final stage propulsion rocket to 
ombat the relatively high overturning 
torque produced by its thrust and the 
low level control is used after burnout. 
Roth methods make use of cight small 
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No aircraft rivet can match the 
features offered in the New Cher 
rylock* “2000” Series rivet. 

Proven high sheet clamp-up 
one rivet can be used for several 
material thicknesses, reducing 
stock requirements and lowering 
cost. Complete hole fill even in 
oversize holes, with uniform head 
seating, wide grip range and m« 
chanically locked stem. 

Easy, positive visual inspection 
—after the rivet is installed—is 


*Patent Pending 


guaranteed by grip length mark- 
ngs on the head. Cherrylock riv- 
ets are installed with existing 
Cherry installation guns to give 
you better fastening at lower cost. 

Available in: 

A-286 Stainless Steel 
Monel—Aluminum. 

For technical data on the new 
Cherrylock “2000” Series rivets, 
write Cherry Rivet Division, 
lownsend Company, Box 2157-N, 
Santa Ana, Calif. 


CHERRY RIVET DIVISION 
| aaa 


‘Townsend Company 
en 


In Canada: Pormenter & Bulloch Manufoctur 


ng Company, Limited, Gononoque, Ontario 





THOR 
MACE 
TITAN 
HAWK 
ATLAS 
SNARK 
NIKE B 
BOMARC 
VIKE ZEUS 
SPARROW | 
SPARROW |i 
SPARROW lil 
NIKE HERCULES 
SIDEWINDER 
REGULUS II 
VANGUARD 
REDSTONE 
JUPITER C 
PERSHING 
BULL PUP 
MERCURY 
POLARIS 
CORVUS 
FALCON 


“fp Designs Assembly Savings /nto 
Critical Mintarure/Instrument Ball Bearings / 


Helping customers simplify instrument assembly is a 
specialty of the N/D engineering group. How? Through 
creative Miniature/Instrument ball bearing application 
and design. Often, a new ball bearing design will pro- 
duce assembly savings in excess of its additional costs 
Integral ball bearings, too, very often cut down difficult 
and costly hand assembly of shaft and parts. 


A timely example of N/D customer assembly savings 
can be seen in Nike Ajax and Hercules missile ground 
support. Here, special N/D Instrument ball bearings are 
now used in precision potentiometers. New Departure 
engineers recommended eliminating two single row 
instrument bearings, mounted in duplex and requiring 
precision spacer and separate guide roller. They 


nN 
NEV Se 


replaced this assembly with a special N/D double row 
high precision instrument ball bearing with integral 
outer race guide roller . . . and shaft mounted with a 
nut. This one recommendation produced cost savings 
of over 400% | In turn, the customer was able to reduce 
the potentiometer selling price to the government 
What's more, the New Departure Instrument Ball Bear 
ings improved potentiometer reliability! 


You can look to minimum assembly costs and unsur 
passed reliability. Include an N/D Miniature/Instrument 
Bearing Specialist in your early design level discussions 
For immediate information or assistance, call or write 
Department L.S., New Departure Division, General 
Motors Corporation, Bristol, Connecticut 


rl 
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MINIATURE £1! VMENT BALL BEARINGS 


proved reliability you can build around 
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THOR LAUNCHER-TRANSPORTER has been modified for HETS 1-2-3-4 vehicles. ¢ ¢ ctane arrangement had to be added to lift 


the heavier research vehicle and blast deflector and support needed changes 


wzics arranged on the aft end of the 

tage im pairs firing from opposite direc 
tions. Energy for high level operation 
omes from solid propellant gas gen 
rators produ ng ! much is tour 
wunds of thrust per nozzk Com 
pressed gascous nitrogen produces up 
f thrust per nozzic in low 


In high le operation, the flow of 
hot gas ou opposed nozzles is pulse- 
width modulated | 1 flutter valve, but 
old gas for low level operation is con- 
trolled b 1 simple on-off” action. 
lhe nitrogen is stored in standard 5-in. 
pheres at 3.000 psi. The system can 
provide attitude control for two full 
orbits and this period could be ex- 
tended. The control system operates 
on commands of a Minneapolis-Honey- 
well autopilot imilar to that of Scout, 
but shifted from the top of Stage ‘Three 
into the pavload carnet 

The unguided HETS 2-3-5-6. ver- 
sion is spun up at launch by jettison- 
ible spin rockets. Canted  acrody- 
namic fins on the first and second 
stages maintain the spin. The second 
stage burnout spin rate is about 180 
rpm., which maintains the attitude of 
the third and fourth stage when they 
ire launched from within the tubular 
heat shicld which remains with Stagc 
Iwo. Acronutronic engineers sav. the 
maximum altitude of the 2-3-5-6 con- 
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figuration can be extended to 1S check out and launch anv of the 
naut. mi. by the use of improved p r HE TS 1-2-3-4 or 1-2-3-5 vehicles 
lants in the second and fourth st \ Douglas Thor transporter-launcher 
Ihe 2-3-5-6 w be launched f been converted to handle the HE TS 
NASA-deveclop Cal lau les. A cable crane arrangement had 
boom . to be added to help the hydraulic svs- 

Acronutronic cngincers estima that tem lift the 35,000 Ib. solid propellant 
less than 40 men will suffice te irch vehicle 


oe 


staal 
= . 


ee 


SAC Teams Complete Space Crew Efficiency Test 


Air Force volunteers have completed a 15-day work-rest tour in a simulated space cabin 
at Lockheed’s Marietta, Ga., facility, as part of a Wright Air Development Division 
study on performance efficiency. Above is Capt. William Lane, a Strategic Air Command 
pilot from Eglin AFB, Fla.. who worked a 4 hr. on and 2 hr. off shift around the clock 
for the 15 days. Lane, member of one of two SAC teams, operated a console to work 


problems of arithmetic and perception 
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CANNON PLUGS...AVAILABLE 


To meet the ever expanding demands of electronic technology, 


Cannon maintains 9 strategically located plants in 6 countries— 
has sales engineering representatives in 18 more! Whatever your 
requirements in plugs, wherever you are, delivery is never more 
than a few hours away. This is a continuation of our plan to give 
you Cannon service...Cannon quality—anywhere in the 
world. Another reason why you should consult the world’s most 





THROUGHOUT THE WORLD 


experienced plug manufacturer; why you should consult Cannon 


for all your plug requirements. 
The Cannon Plug Guide ‘‘CPG-4,” 
containing valuable information on 
our products, may be obtained by 
writing to: 
CANNON ELECTRIC COMPANY, 3208 Humboldt Street, Los Angeles 31, Calif. 





10 BIT REGISTER" 
ACTUAL SIZE 


A COMPLETELY NEW KIND OF SHIFT REGISTER 


USING MAGNETIC ELEMENTS ONLY... 


Here is the first commercially available line of all- 
magnetic shift registers. Now you can have both non- 
destructive dynamic and static output in the same 
register. Now you can have the minimum number of 
components, the minimum number bit to bit inter- 
connections and any serial/parallel input and output 
combination. Made with AMP multiaperture ferrite 
cores and copper wire only (see schematic below), 


AMP-MAD SHIFT REGISTER 


BIT 
INPUT 


CLOCK DRIVE INPUT 


-ADVANCE “O” TO "E” 
ADVANCE “E” TO “0” 
PRIME CURRENT 


the AMP Shift Register line has a number of other 

useful features: 

@ —40°C to +75°C temperature operating range 

@ minor aperture output level up to 100 mw at sev- 
eral volts 

@ immune to nuclear radiation 

@ small size—ideal for miniaturization requirements 

@ ultimate in reliability and simplification 


N- DESTRUCTIVE 
STATIC OUTPUT: 


READOUT DRIVE 


For complete information, including operating data, send for our AMP-MAD* Shift Register brochure. 


“Trade Mark 


AMP INCORPORATED 


GENERAL OFFICES: HARRISBURG, PENNSYLVANIA 


AMP products and engineering assistance are available through subsidiary companies in: Australia « Canada » England « France » Holland « Italy « Japan « West Germany 
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MANEUVERABLE SPACE VEHICLE is shown in this General Electric artist’s conception 


The semi-ballistic glide vehicle is divided into three sections: a piloted re-entry vehi 


cargo midsection, and a jettisonable space propulsion and guidance section. Note tri 


for aerodynamic control during re-entry and in the atmosphere 
propulsion section would be occupied by fuel for space maneuvering. 


About 80° of the 
The vehick 


be designed to change its orbital plane by as much as 30 deg. 


Control Systems for Maneuverable 
Space Vehicles Are Investigated 


Los dvnamic method 


Angeles—Ac1 
"f maneuvering du 
tem 
unt of mancuver 
W. Warzecha 


, 
reported to the 


Wearzech 
between the tw 
that simple ren 
ywith a few un 


irried out at 


t important mis 
1 requirement = for 
maneuverability are these 
@ Satellite inspection. 
® Retrieval and rescue. 
@ Ferry. 
© Space search. 
@ Reconnaissance and patrol. 
@ Satellite kill. 
Warzecha said, “these 
ll] similar in that ther 


us mancuvel will 


missions afr 


require rendez 


probably be in 
tiated at near-orbital velocities, and will 
consist of le rendezvous operation 
per flight. Because of the 


characteristic velocity increments, thes« 


i ing 


required 


missions must be performed from co 
planar trajectories of 
10 deg. or less between trajectory planes 
Velocity requirements of about 

fps. (more than the initial 


will be common for single rendezvous 


from angles of 


5.000 


velocity 


maneuvers 

Search, mnaissance and_ patrol 
missions vy call for the ability to make 
complete rendezvous, but a simple in 
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mat p 11 
termina ge should 
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Velocity Increments 
( racteristi 
the 
fpm 
near future 
Warzecha 
studies included altit 
naut. mi. for the orbital 
with the endezvous vehi 
the operation fi 
listic tI Hit t T' 
ehich j 
10 to 5 nat ! ind the 
tween I to planes if 
ehicles is 3 les r les HH 
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Recovery System To 
Slow Re-Entry Speed 


Goodyear Aircraft Corp. has de- 
veloped coated fabric balloons which 
inflate in 1/10 sec. for a high-altitude 
recovery system designed to control 
deceleration of re-entry vehicles (AW 
Jan. 25, p. 23). Called “Ballute,” the 
system was developed for Air Research 
and Development Command’s Wright 
Air Development Division. They are 
to be used to retard tumbling and con- 
trol speed of instrumented nos¢ 
manned escape capsules and other or- 
bital vehicles during re-entry through 
the earth's upper atmosphere. A para- 
iltitudes to 


cones, 


hute is ejected at lower 
mplete the recovery, 
Specially modified Cree test missiles 
vill evaluate the stem this 
mmer. One shot will seek a velocit 
f Mach 2 at an altitude of 150,000 
ind a second firing will be made to 
Mach 200,000 ft. altitude test 
nditions. During tests, the 9-ft. dia 
illoon will be deployed and inflated 
hind the missile. When the missile 
tal balloon will be reeled 


recovery s\ 


ibilized, the 
it until it reaches the flow region suit- 
le for maximum drag 
Wind tunnel tests of 25% scale mod- 
have been conducted at National 
\eronautics and Space Administration 
it Lewis Research Center and 
Research Center. Balloons 
altitudes of 155,000 ft. and 
eds approaching Mach 3.5, simulat- 


] 


ictual ejection, inflation and deploy 
ent conditions for the drag balloon, 
iring which it proved to be stable in 
ibsonic, transonic and supersonic flow, 


ording to GAC 


Westinghouse Laboratory 
To Study Space Avionics 
Westinghouse Electric’s Air Arm Di- 
ion will set up a new Astroelectronics 
Laboratory 40 mi. northwest of Los 
Angeles in the Conego Valley to spe- 
ilize in space 
mics, with occupancy of temporary 
iarters taking place this month and 
struction of a new facility scheduled 
ompletion in March, 1961 


missile and vehicle 


Converter’s Output Is 
24 Million Bits per Second 


Analog-to-digital converter for reduc- 
ig missile and space vehicle data, with 
1 output speed of 24 million bits per 
Rav- 


Company says converter 1s 50 


ond, has been developed by 
rcon 
nes faster than any comparable unit 
the market and that output speed 
n be increased to 10 million bits per 
ond. Cer 


half 


version is accurate to 


per cent of full scale. 


thin one 
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CHILLING 
EXPERIENCE 


for electronics equipment—anywhere, in any climate 


Practical solutions to the problems of extreme heat, the inherent enemy of electronics systems, are now 
available through the development of Refrigeration and Air Conditioning systems at American 
Electronics. Both liquid chiller systems and ‘‘air-to-air'’ cooling devices are a major part of the produc- 
tion at AEl's Ground Support Division. These units, products of AE! specialists in air-conditioning for 
Ground Support applications, are precision-made, rugged, and completely reliable. All models of AEI 
liquid chillers and high volume, low-pressure air conditioners are air-transportable to meet your needs 
anywhere, any time, in any climate or geographic extreme to keep your electronics systems and com- 
ponents operating most efficiently. Please write for our Ground Support Brochure 





OPPORTUNITIES 
AVAILABLE GROUND SUPPORT DIVISION 


2112 NORTH CHICO AVENUE, EL MONTE, CALIFORNIA 
TELEPHONE CUMBERLAND 33-7151 


PRODUCERS OF PORTABLE POWER «+ AIR CONDITIONING + MECHANICAL SUPPORT + ELECTRONICS SUPPORT + GROUND SUPPORT SYSTEMS 


cmmennne AMERICAN ELECTRONICS, INC. 





COCKPIT display for high-speed, long-range aircraft or manned satellites, uses flat lisplay produced by internal illuminatien of 


smal] transparent cartographic sphere. Sphere, continuously positioned by external tion computer, shows vehicle latitude, longi- 


tude and heading. Prototype model, made by Melpar, is shown left with cutaway g of device shown right. 


Moving Globe Displays Pilot Position 


By Philip J. Klass projected from a small transparent tional prototype with a 10 in. square 
raphic glob r hemispher en which weighs 25 Ib. including 
With transitorized am 


th 


W ashington—Novcl t displays uous! sitioned | implifiers 
high-speed ait xtert d mput fet slightly smaller scr 


those operating in polar regio , tran nt glob support r-all weight could be cut in half, 
roject engineer Milton 

Idin 
IBM has not yet constructed a com- 
operating model, putting its major 
rt into devising techniques for fa- 


the two 
osition im tru iting the small glass globe to the 


on a small screen, tired precision and into projection 


SIMILAR approach is being investigated by International Business Machines Corp. for possible application to North American B-70 
Mach 3 bomber. IBM uses hemisphere and, an optical protection system, a slightly different technique from that of Melpar. Closeup 


of hemisphere is shown right. 
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| = @ RADIATION 


INCORPORATEDO 


THEY 
RELY 
ON 
RADIATION 


For high-speed 


data processing systems 


From missiles and test ronges come doto 
in a babel of tongues. Performance evalu- 
ction demands that this dota be converted 
-quickly-from vorious formats to the lon- 
9 { digital computers. This wos the 
task assigned to Radiation Incorporcted 
by the Applied Physics Loborotory ot Johns 


Hogs tins Univers ty 

The system, os designed ond built by 

Radiation for APL, performs a number of 

sophist sted functions. tt converts Pulse 

Code Modulation dota from raw form to 

yired for entry into a digital com 

sitizes FM/FM and PAM/FM/FM 

slemetry dota ond records it on 

tape for entry into a digital com- 

Jes quickt-look myltistylus re- 

ny or oll channels for visval 

nel ‘stripping’ betore 

rovides high-speed multi- 

tal plots from either digi- 

tol computer output topes or the source 

topes; and allows tape-to-tape conversion 

or language transiction of IBM topes to 
1103 Univoc or vice versa. 

RADIATION brought to this project o 

unique kind of talent, experienced in the 

development of specialized dota process- 

ing and display systems. If you ore con- 

cerned with projects in similor fields of 

advanced electronics, it may be worth 

your while to know more about Radiation. 

Write for our latest Capabilities Report to 

Radiation Incorporated, Dept. AW-7, Mel- 

bourne, Florida 
Radiation’s plants are at Melbourne and 
Orlando, Florida; Mountain View and Palo 


Alto, California. 








optics, according to the company’s Fred 
Longwell. Development started about 
a year ago as part of IBM’s contract to 
develop the bomb-navigation system for 
the North American B-70 Mach 3 
bomber, but since the cutback in this 
program, the company has carried on the 
globe display work with its own funds. 

Melpar’s spherical display develop- 
ment program, financed entirely with 
company funds, was launched about 
24 years ago, according to Goldin. 

Although IBM and Melpar are aim- 
ing for similar devices, their design ap- 
proaches are somewhat different. IBM 
employs a hemisphere, rather than a 
sphere, and an optical projection sys- 
tem. Melpar has selected the gnomonic 
approach, requiring no optics, which 
employs a small point-source lamp pre- 
cisely located in the center of the sphere 
to produce an image on the external 
screen 


Scale Factor 

By merely shifting the screen closer 
or farther away from the transparent 
globe it is possible to change the magni- 
fication, or scale factor, of the Melpar 
unit over a wide range. Prototype model 
can provide the 1:2,000,000 scale of jet 
navigation (]-N) aeronautical charts or 
the 1:5,000,000 scale of global naviga- 
tion charts (GNC) 

In the Melpar prototype, the 10 x 10 
in. screen provides an area roughly 8 
in. in diameter which has acceptable 
definition of the cartographic image 
Because the image is being projected 
from a spherical surface to a flat screen, 
there is inherent distortion of distances 
as one moves out from the center of 
the screen—which point corresponds to 
the vehicle's present position. How- 
ever, there is no angular distortion 

For a scale factor such that the screen 
is displaying in an area roughly 2,500 
mi. in radius, there will be no appreci- 
able distance distortion for a radius 
equivalent to about 600 mi. from the 
center of the screen 

A plastic overlay can be placed di- 
rectly in front of the screen so the pilot 
or navigator can plot his desired track 
or targets in grease pencil. 


Display Detail 

The feasibility of the spherical pro- 
jection display concept hinged on the 
question of whether a small glass globe 
could be fabricated with the required 
cartographic detail and precision. Mel- 
par set as its goal the achievement of 
the same amount of detail which is con- 
tained on existing J-N (jet navigation) 
series of acronautical charts, which have 
a scale of 1:2.000.000. In terms of the 
5 in, diameter glass sphere which Mel- 
par uses, this amounts to a reduction 
of 1:60,000,000. 

This objective has been achieved 


both by Melpar and by the USAF’s 


AVIATION WEEK, July 11, 1960 








HEAT EXCHANGERS 


Advanced-type HMA cold-plate heat exchangers are setting 
new standards of performance at low over-all costs. Greater 
effectiveness and eight... reasons why compact, highly-pro- 
ducible HMA air t sinks are a popular choice for more efficient 
heat transfer. Also, HMA customers get single source responsibility, 
as HMA designs factures (including dip-brazing) and tests in 
its newly-expand ties. Precision units can be supplied to meet 


your specific requ 


hma 


horkey-moore associates 
Division of Houston Fearless Corporation 
24660 Crenshaw Boulevard 

Terrance, California / SPruce 5-1213 





A3)... most versatile Mach 2 airplane in the world today 


The Vigilante can fly through the stratosphere faster 


than the earth turns beneath it; yet can throttle down to 


Probing the horizons of the Free World, hovering on the 
fringes of tension areas, bolstering the cause of world peace 
by its mere presence in the sky—this is the job for the Navy's 
new A3J Vigilante. 

Designed and built by the Columbus Division of North 
American Aviation, the A3J has a versatility unmatched by 
any other Mach 2 airplane in the skies today. It is equipped 
to handle a variety of nuclear or conventional weapons for 
either limited or all-out nuclear war. It has the speed and 
maneuverability to fly single-plane attack missions with- 


out fighter escort. 


comfortable landing speeds for carrier decks—or small 
fields ashore. It is also notable for prompt response char- 
acteristics that make it ideally suited for low-level missions 
over irregular terrain. Its speed and maneuverability plus 
the most advanced fire control systems known make it a 
single airplane with an outstanding dual capability —high- 
performance attack or long-range interception. 

The A3J Vigilante truly is a significant addition to the 


U.S. arsenal dedicated to preserving world peace. 


THE COLUMBUS DIVISION OF NORTH AMERICAN AVIATION, INC. hoe 
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Aeronautical Chart and Information 
Center at St. Louis, Mo., (which pre- 
pares aeronautical charts), each using 
different processes, according to Goldin. 

The Air Force facility itself has de- 
veloped two techniques for making the 
cartographic spheres. In one, produc- 
tion globes made of optical quality glass 
ire coated with a photo-sensitive emul- 
sion, then exposed to a master globe 
using a point source lamp. Photo de- 
veloping processes are then employed 
to fix the image on the globes. 

\ more recent USAF technique em- 
plovs flat sheets of plastic about 0.05 
in. thick upon which the cartographic 
image is printed by photo processes, 
ifter which the plastic sheet is heated 
and blown into a spherical shape. The 
cartographic image is suitably distorted 
when printed on the flat sheet so that 
it will compensate for distortion of 
the sheet that takes place during the 
blowing proce 

lhe cartographic spheres can be pro- 
duced with black-and-white or color 
images, depending upon the operational 
requirement 

Melpar’s technique resembles the 
first of the Air Force techniques, except 
that the company uses a series of photo- 
optical mosaics to produce the original 
master globe. After that the photo proc- 
esses for making production units are 
identical 

Because chart making is the St. Louis 
facility's main activity, Melpar probably 
would prefer to obtain the globes from 
the Air Force chart center rather than 
produce the units themselves, Goldin 
indicates. 

The USAF chart facility now is able 
to produce these globes with the same 
degree of precision and accuracy as 
standard aeronautical charts, Goldin 
says 


. >. 
Collins Transceiver 
New airborne single sideband high-frequency 
radio transceiver, which also provides con- 
ventional AM operation, offers 28,000 chan- 
nels in the 2-30 mc. band in 1 ke. steps. 
New Collins Radio 618T transceiver, which 
delivers 400 watts peak envelope power on 
single sideband or 100 watt carrier on con- 
ventional AM, weighs 47 Ib. and occupies a 
1 ATR-size case. First units become avail- 

able in August. 
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On Target, 
Because... 


B&L optieal-electronic-mechanical 
capabilities help align azimuth on 
Polaris Submarines 


To sharpen the shooting eye of this 

deadly fish, Bausch & Lomb de veloped four 
different instrument systems to convey 
optical and electronic information between 
the missile guidance package and th 


inertial Navigation system 


Accuraey 6f these systems is 
measured in terms of one secon 
of are? Ppart in 200,000. 


The integrated skills of Bausch & Lom! 
sped these four Polar 1S project Ss 

through @very phase of development 
complete Original design, BuOrd 
documentation, fabrication. We'd like to 
apply the same skills to your project. 


aa 


pony ecm Se 


WRITE for B&L Capabilities Bulletin... 

and for help in the development and manufacture 
of optical-electronic-mechanical systems. 

Bausch & Lomb, 82107 Bausch St., 

Rochester 2, N. Y. 
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ve + ipa bs sf 
‘] he 





Highway, skyway or byway, Hawk gets there fast—The Army's 
extremely mobile air defense weapon, for which Raytheon Company 
is prime contractor, has also been adopted for use by the U. S. 
Marine Corps. Tree-top attackers are Hawk’s special quarry. It uses 
a solid fuel propellant, and can accompany fast-moving field forces. 
All eleven units in the Hawk system can be transported by standard 
military cargo aircraft and by helicopter, rolled over the highways 
or over the roughest terrain. The equipment is lean and rugged, skill- 
fully designed with carbon, high strength, and alloy steels—available 
from United States Steel. When your missile support system goes on 


ve * ~ 
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This continuous wave acquisition radar picks The pulse acquisition radar detects high altitude Tubular outriggers give the launcher good 

up targets down to tree-top levels. targets and provides volume coverage in sup- stability with maximum weight conservation. 


port of the continuous wave radar. 





the drawing board, get maximum 
design capabilities from all ground 
support materials. Consult with 
the one producer of all these ma- 
terials. Whether it’s carbon steel 
Or special constructional alloy 
Steels, Stainless Steel, electrical 
cable or wire rope... consult with 


The Loader-transporter has an extremely low silhouette. 
it weighs only 5,250 pounds. 


This mark tells you a product is made wtp 
of modern, dependabie Steel = 


New 
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PROGRAMMER COMPUTER 


MISSILE SIMULATOR TO UMBILICAL PLUGS 


DYNAMIC Accuracy Test System (DATS) feeds simulated target into radar directional coupler ot weapons control system which locks on 
and tracks “target” and prepares weapon simulator for firing. Miss computer in mobile checkout system calculates and displays azimuth 
and elevation errors of simulated firing after receipt of firing signal activated by the weapons control system computer 
































Ground Unit Speeds Weapon Control Test 


By Barry Miller » verify operational readiness rses to obtain a quick, reliable 


wide variety of 4 ymplex Ci ron CHIC’ { \ m “et TIMAnce dies 


Camden, N. J.—Flight-line dynamic ¢quipments dynamic operating conditions. The at- 


test equipment capable of slashing In the F-102 application, DATS tack courses, comprising one rocket 
checkout time of airborne weapon con- employs a series of six synthesized at and two missile runs in cither one of 


+ 


trol systems in Convair F-102 inter 
tors from 34 hr. to 15 min. are being 
manufactured here and will be deli 
ered to the Air Force in October 
In nine months of initial field testing 
at Eglin and Tyndall Air Force Bases 
in Florida, the equipment—known as 
DATS (Dynamic Accuracy Test Sys- 
tem)—tripled the combat readiness 
availability of interceptors, according 
to spokesmen for RCA’s Defense Elec- 
tronics Products Division. The com- 
pany is turning out 120 DATS units 
under a $6 million engineering and 
production contract from Warner Rob- 
bins Air Materiel Area, Robbins AFB, 
Ga. 
Proposals for additional DATS units 
to be used with the weapon systems of 
McDonnell F-101 and Convair F-106 
interceptors, among others, are currently 
being evaluated by the contracting agen- 
cies 
The DATS units in production here 
are designed to evaluate th wer-all 
performance of the airborne weapon ENGINEERING model of Dynamic Accuracy Test System (DATS) to be delivered to the 
control svstem for the F-102. Other Air Force is shown undergoing evaluation. Test system is said to increase combat readiness 
DATS units, RCA says, can be adapted _ of interceptors by quick, dynamic checkout of airborne weapons control systems. 


cp 
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two quadrants, are typical of actual 
interceptor operating conditions and 
were selected, the company explains, to 
exercise as much of the weapon control 
system as possible. 

Principal features of this equipment, 
RCA says, are: 
© Rapid preflight checkout to ensure 
that only aircraft with excellent proba- 
bility of mission success become air- 
borne 
¢ Presentation of quantitative informa- 
tion on the aircraft's mission success 
probability. 
© Light weight, hand towable and air 
transportable equipment, housed in a 
mobile console 
@ Operation and maintenance by 
moderately skilled personnel. 
© Self-checking capacity. 

DATS consists of a mechanical 
programmer which generates the attack 
missions, a target synthesizer which 
provides a synthetic target on direction 
of the programmer and transmits it 
through a coaxial cable to the direc- 
tional coupler in the plane’s weapon 
control system, and a miss computer 
which calculates the armament miss 
distance in azimuth and clevation under 
simulated weapon firing, and then pre- 
sents this information on separate direct 
reading meters at the face of the con- 
sole. Plugs and fixtures for a data link 
tester as a section of DATS are also 
included. The equipment is operated 
by one man, assisted by another located 
it the display in the cockpit 


Checkout Procedure 

For operation, the DATS console 
can be tractor-towed to the flight line 
ind subsequently hand-towed between 
adjacent aircraft. First step in check 
out procedure is connection of DATS 
to primary power, obtained from the 
weapon system control itself, and at- 
taching signal cable in the aircraft nose 
wheel well. During weapon control sys- 
tem warmup, a weapon simulator, car- 
ried in a rack on the mobile DATS 
cart, is loaded on a missile launching 
rail of the aircraft. The DATS target 
horn is placed in front of the simulator, 
which is then retracted into the air- 
craft’s armament bay. The maintenance 
man then puts DATS through a series 
of self-test routines 

The weapon control system is ac 
tivated and a synthetic target signal 
generated by DATS is observed on the 
radar screen in the cockpit. Lock-on 
sensitivity and power output are read 
at the DATS console and recorded. 

The radar operator starts a DATS 
attack run by locating and locking on 
to the moving DATS target. The con- 
trol system then automatically tracks 
the synthetic target as it would a real 
target. The radar antenna tracking loop 
is closed through an r.f. link around 
the DATS target to provide angular 
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North American’s SNAP II (Systems for Nuclear Auxiliary Power) model in foreground 
would be installed in nose of space vehicle as shown above. SNAP II reactor (AW Dec. 


7, 1959, p. 90) has been checked at full power and power conversion unit, developed by 
Thompson Ramo Wooldridge, also perative. Reactor delivers 50,000 watts. 


SNAP II Reactor Tested at Full Power 


Reactor core vessel is checked prior to start-up; core contains 61 cylindrical fuel elements. 
Energy is delivered to liquid sodium heat transfer fluid, entering the core at 1,000F and 
maintained at 1,200F. North Ame ys SNAP II can be scaled to 300 kw. 
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The directional antenna and its mount have become symbols 
of the missile age and its advancing technology. Representing a 
challenging complex of mechanical and electronic problems, they 
demand the utmost in ingenuity and precision for their solution. 


Reeves has over ten years of diversified experience in the co- 
ordinated design and development of two and three axis antenna 
mounts and their related servo, radar and computer instrumenta- 
tion. Currently actively engaged in the DISCOVERER and PROJECT 
MERCURY PROGRAMS, Reeves has produced antenna systems for 
the TERRIER and MATADOR programs, as well as a wide range of 
mounts for other missile tracking and guidance applications 


If your projects involve development of advanced antenna pedestal 
equipment and systems for search, tracking, guidance or control, 
it will be worth your while to contact Reeves. 


7 eeuves 





antenna 
systems 
capability 


Quolified engineers seeking reward 
ing opportunities in these advanced 
fields are invited to get in touch 
with us. 


—— 
a 


REEVES INSTRUMENT CORPORATION « A Subsidiary of Dynamics Corporation of America * Roosevelt Field, Garden City, New York 
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position and rate information. This is 
processed by the computer subsystem 
which provides steering and timing in- 
formation to other subsystems. 

Subsequently, the armament sub- 
system prepares the DATS weapon 
simulator by tuning it to the correct 
radar homing frequency, positioning 
the range gate over the target and 
setting aerodynamic parameters for 
proper flight in the DATS simulated 
environmental conditions. 

As firing time approaches, the arma- 
ment doors open, and the weapon 
simulator is extended on receipt of the 
computer-activated firing signal in 
DATS. Azimuth and elevation miss 
are computed and displayed on the 
DATS meters. A direct go, no-go read- 
out at the weapon simulator indicates 
if weapon was properly prepared 

Anticipated misses are automatically 
evaluated, RCA indicates, by measuring 
the steering errors and the time at 
which the weapon simulator is fired. 

This same operating procedure can 
be repeated for other simulated attacks 
and other launching rails. Total time 
for the complete DATS check is 15 
mir., RCA says, which includes con- 
nect, set up, warmup, test and discon- 
nect times. A step-by-step manual 
checkout of the system requires 34 hr. 

If the armament miss distance is 
within allowable limits, the weapon is 
regarded as operational. Should the 
muss indications fail to fall within these 
limits, however, DATS can aid in 
isolating the fault during troubleshoot- 
ing, the company says. Because DATS 
is a straight-through tester, it is said 
to help locate many ‘types of svstem 
faults and can be used in static testing 
of the control system. 

Incorporated in DATS is a self-test 
capability consisting of confidence 
checks and alignment tests. Confidence 
checks verify correct operating status 
of DATS before use and the alignment 
tests are run periodically. As indicated, 
self-testing is performed during weapon 
system warmup time. 

In one typical self-test routine—one 
employed for the miss distance com- 
puter—a fixed error is inserted in the 
azimuth and elevation error channels 
and a fixed firing delay in the time of 
firing comparator. After computer proc- 
essing, the results are read at the 
error indicating meters and compared 
with known values to sce if the com 
puter is operating properly. The self 
test equipment ts referenced to passive 
components such as a quartz delay line 
to ensure maximum possible reliability 

A mechanical programmer was de- 
signed into DATS to gain accuracy 
and repeatability, according to RCA. 
Adaptations of DATS for systems other 
than the F-102 weapon control system 
would rise in complexity from a simple 
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cam change for a similar pe of 
weapon system. Predicted target range 
accuracy of the miss computer said 
to be within 10 yd. plus or minus 4 
of 1%. 


Flight Monitor Gives 
Pilot Audio Warning 


Automatic monitoring and 
warning of 12 potentially h 
flight conditions is provided 
cently-developed airborne 
supplement warning lights and 
pilot reaction time. Develops 
tronics Division of Northrop ¢ 


HISTORY BEGINS. Today, with 
need in the Air Force is for pilots wh 
adaptability in the most demanding 
the pilots of tomorrow must learn 
training in the highly student-orie 

jet T-37, the most advanced primar 
*One of many T-37 features designed t 








voice warning system can monitor flight 
instruments, engine instruments and 
aircraft configuration, plus preflight and 
prelanding check lists, etc. 

The Nortronics voice warning system 
is set to operate upon activation by 
sensors of aircraft condition such as 
exhaust gas temperature, low fuel pres- 
sure, landing gear or flap position, 
ilternator or generator condition, or any 
combination of predictable flight haz- 


ards. A prerecorded message is fed into 


the pilots headset or through a loud- 
speaker system to warn the pilot of a 
possibly dangerous condition and in- 
struct him of the remedial action. 
Until the condition is corrected, or 





... 1S WHERE THE MOST ADVANCED TRAINING IN AIR FORCE 


the rapid strides in aviation technology, the great 

ure able to keep pace; who can prove their skill and 

training student pilots have ever known. Today, 
faster. So today, after screening, they begin their 

i cockpit* of a high-performance jet: Cessna’s twin- 

trainer in Air Force history. 

i the student: side-by-side seating of student and instructor. 











of silence 


The challenge 


g place... and 


The wide and deep sea is a 
an infinitely mobile missile launching pad 


near-perfect hidir 
[his makes anti- 
submarine warfare a high-priority defense problem 

Not just the sea, but the surface and the air 
the theatre of ASW. And in all these 
advanced contributions: submarine sor 


dGetection ge 


. . . submarine fire control systems . arine depth and 


maneuvering controls countermeasures and counter- 


countermeasures . . . sophisticated navigational computers for 
helicopters, capable of programming a systematically precise 
sub search . . . automatic flight controls for the helicopter to 


permit it to do its job despite the vagaries of weather or mis- 








sion complexity ... for surface ships, precision torpedo fire 


control and hydrofoil stabilization and control systems 
Most of today’s ASW progr 


But being explored are 


ims utilize sound radiation tech- 


niques myriad “unsound” techniques 


of sea-hunting, vast new frontier for scientist and engineer 


investigations in the electro-magnetic spectrum devel 
opment of advanced transducers, data processors, and means 
ol displaying data that | rathered 


These anti-submarine warfare programs, ranging through 
the three dimensions of our environment, typify the integrated 


capability of the Sperry organization today. General offices, 


Great Neck, N. Y. fp 








OUTLET above connects with 12 chan- 
nels; space is reserved for 10 more. 








until the pilot manually deactivates 
the system, messages will be repeated. 
Should a condition of higher priority 
occur while a message is being trans- 
mitted, the device has a logic circuit 
to interrupt the lower priority message. . « 
The voice warning system has been At 10 p t 
evaluated in two Convair B-58 Hustlers mi es er minu e 
by crews of the Joint Test Task Force bb 33 . ; 
at Carswell AFB Tex. with the result ; t | b] t d 
that a recommendation was sent for- a mos re la e won O 
ward requesting that the system be in- 


corporated in all of the M: ich 2 bombers ’ : as 
scheduled for the Strategic Air Com- That's why the largest airlines rely on 


mand inventory. Indications are that SYLVANIA GOLD BRAND TUBES in 


it is of particular value in single-pilot 


aircraft where the pilot may necessarily communications, control and navigation gear 
concentrate on one set of flight condi 
tions to the exclusion of other details 


A typical exam would be an a SYLVANIA GOLD BRAND TUBES are built to take the demanding 
tual weather instrument approach dur operation required in modern jet aircraft and still perform reliably. 
ing which a pilot would find it nece The popular Sylvania GB-5654, as an example, proves its dependability 


‘ ( Lewnrg +< ther be oor lhmno Ss . 

sary to devote hi ntion almost daily as an amplifier in aircraft communications receivers. 
exclusively to the flight instruments and 
be unable as thoroughly to monitor Gold Brand Tubes are disciplined to take impact shock tests of up to 


important engine instruments. 750 g, fatigue tests for 96 hours at 2.5 g, and multiple life tests of 500 
Messages up to 15 sec. in length to 1000 hours. They undergo a multitude of stringent tests, including 


may be prerecorded and can be used 
to announce 
© Periodic pilot alertness checks. 
¢ Cockpit procedure training sequences. reliable tube product available for the spe- 
© Messages to crew members and pas alized needs of today’s aircraft. 
° Flight test programs. Spe ify Gold Brand Tubes—rugged, reliable 
The unit uses 28 v.dc. current AND readily available from your local 
and draws 2 amp. when in operation Sylvania Industrial Tube Distributor. Ask 
There is no current drain while in him for the “Gold Brand Reliable Tubes” 
standby. It weighs 4.5 lb. and meas- . ; ; booklet. Or, write Electronic Tubes Divi- 
on. oes ts Se + n, Sylvania Electric Products Inc., Dept. 


A test and recording module is avail- _— 7 
able to record messages, check record- 7-5, 1100 Main Street, Buffalo, N. Y. 


ings through earphones or speaker, and 
test operation of logic circuit. Com- 


plete test of the voice warning circuit 
is made with the test and recording 
module without removing the unit 
from the aircraft. All that is required 
is to replace the playback cable from 


the system with a cable from the test Sussitery of GENERAL cmnaniiamanl 


module 


ability to withstand high degrees of vibration and thermal shock. 
Nothing is overlooked to give you the most 
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SPENCER PRODUCTS: Kiixon® Inherent Overheat Motor Protectors + Motor Starting Relays « Thermostats - Precision Switches « Circuit Breakers 
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NOW 


“Fire Department” Delivery Service 
for Precision Switch Packages 


The design and production of our KLIXON® 
Precision Switch Packages has been assigned toa 
separate “‘quick response” design, production 
and test facility. We are prepared to meet your 
requirements for custom switch actuators, her- 
metic sealing, connectors, special leads and unique 


packaging of all types at the drop of a hat! 


The basic switches used are the KLIXON 
hermetically sealed KX series and sub- 


miniature AT-1 types, all completely environ- 
ment free, metal-to-metal, glass-to-metal seal. 


Twenty representative KLIXON precision switch 
packages are shown in photographs and dimen- 
sional drawings in a recently published technical 
bulletin. Write for your copy today. 


“<1 TEXAS INSTRUMENTS 


INCORPORATED 


METALS & CONTROLS DIVISION 
2807 FOREST STREET ° ATTLEBORO, MASS. 





Pilot Aid Designed for Automatic Landing 


By John Tunstall 


London—Newly developed cockpit 
visual indicator may substantially ad 
vance the use of automatic flarcout land 
ings in the de Havilland DH-121 jet 
transport, along with lowering of flight 
minimums 

New concept, called Para-Visual Di 
rectors (PVD), was developed by Smiths 
Aircraft Instruments, Ltd 

It feeds flight attitude information 
to the pilot when he is looking outside 
the cockpit—black and white stripes 
move directionally along the axes of 
suitably oriented display tubes, in ac 
cordance with computed bank and pitch 
error signals supplied by a conventional 
flight director 

To null the signals, the pilot moves 
the control column in the direction of 
the moving pattern. The displays are 
so positioned with respect to the pilot's 
head that although his field of vision 
is outside the cockpit, the displays are 
still visible within his extrafoveal (ret 
inal) perception. It means that the 
pilot can see the flight demand signals 
during transition when scanning for 
runway lights in a 90 deg. arc ahead. 


Pilot Opinion 

Since the first announcement of the 
PVD display technique at the Inter- 
national Air Transport Assn. confer- 
ence at Lucerne this year, Smiths Avia- 
tion Division has been conducting 
extensive flight demonstrations for pi- 
lots, airline officials and certification au- 
thorities. Pilot opinion so far, A.M.A. 
Majendie, director of operational re- 
quirements, said, has been favorable. 
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Another advantage f th 
used as normal flight 
which have brought fa 
comment is the fact that 
character of the displa. 
offer the pilot a vernier co 
aircraft's ittitude This 
within the first few momen 
a superior flight reaction wh 
relaxed and instantancous 

Basic design of the displa 
been frozen and production « 
and a number of coupling unit 
various flight directors ha 
ized. By the time units 
next vear. Smiths expect t 
lished sufficient reliability da 

The basic design has bec 
for the DH-121 which will 
ice with a Smiths duplex aut 
with the PVD displays a 
independent control channel 


; 


DISPLAY unit utilizes “barber pole” 


The PVD display units can be 

coupled to any flight system and used 
¢In azimuth, to hold a heading; to 
intercept and maintain the center of 
in ILS beam. 
@ In pitch, to hold the aircraft about a 
pitch datum and automatically to 
couple onto and maintain the center 
of an ILS glide path. It also can pro- 
vide VOR coupling in azimuth and 
height. 


VTOL Uses 


The system is being adapted for 
VTOL aircraft and for helicopters. In 
the latter, one display is allocated to 
rotor rpm. 

In conjunction with the British 
blind landing system under develop- 
ment by the Blind Landing Experi- 
mental Unit of the Royal Aircraft 
Establishment, the displays have been 


cylinder viewed through a slot; stripes indicate direction. 
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“MAKE 
| DAVE a) = > Gy (OD '6 =) 
COUNTY. 


This basic axiom has special 
meaning for production lines that 
use close-tolerance small 
diameter tubing. Perfection in the 
tube puts profits in the pocket 
... Cuts "way down on costly 
hand-fitting . . . speeds up 
the assembly. 


y i Make Every 
6° @ Move Count: 
ME When you make every move 
count you accomplish all this 
and much more. TMI 
tested-quality tubing components 
make an important contribution 
to the performance record of your 
product... be it a space-bound 
satellite, an aviation giant... 
a nuclear world-traveler, 
down-to-earth household appliance 
or industrial equipment on a 


’round the clock, ’round the 
year production schedule. 


Stainless and special alloys 
-O50” to 1.250” O.D. drawn 
as close as .0005” 


GOeCoe © eee 
AN GL a) ba, t j ie yf 
‘\ ’ y ; | : i I Z 


i} 
: a 
i 


| | 1) 


TUBE METHODS INC. 


METALLURGISTS «ENGINEERS « MANUFACTURERS 


BRIDGEPORT 


= Ne 
j 
i 


Montgomery County), PA 


used to provide all the appropriate de- 
mand signals for manual flight or as 
monitors for the automatic flight con- 
trol, from approach to touchdown. 

In conditions of zero visibility, flight 
tests have shown, Majendie revealed 
that the close instrument control pos- 
sible with the displays, in conjunction 
with freedom of the pilot to scan ahead 
and integrate the flight information 
with the ground fog light system, re- 
sults in smooth transitions and touch 
downs. 

Ihe moving color pattern display is 
achieved by black and white helical 
bands painted onto a evlinder which is 
rotated within the display tube. When 
viewed through a longitudinal slot in 
the tube, the helices provide a succes- 
sion of black and white bands moving 
along the slot. Direction of rotation is 
ranged so that the pattern moves in 
the same direction as the movement of 
the control column needed to comply 
with the computed demand signal 
Speed of movement of the pattern 
proportional to the error signal 

Che azimuth and pitch display units 
ure placed perpendicular to cach other 
with the azimuth unit athwartships and 
in front of the pilot just below e 
level. The pitch displavs are aligned 
fore and aft on either side of the pilot 
head forward. Both pit h 


7 
ire slaved together 


ind slighth 


mor the column in the 


| 
m as the display movement 


ral sense reaction n } 
] 
xplanation now put for 
, ; ‘ 
yased on fundamental 
techniques 
s that 


balance on the 


i man standing at 1 


ird, Cal 0 ct ippcar fo 
vard, nearby bi ippear t 


backwards and the instinctive rect 
' | 


needed to restore balance, a backwar 
ction, is in the same. direction 
the movement of the visual clu 
side The same theon ippl 
+} 


case of sidewavs movement—th 


restoring reaction is in the same dir 
tion as the background movement 
In the PVD svstem, the 
is analogous, the displays synthesizing 
the background movement. In normal 
flight, the displays are arranged to be 


But any divergence imposed 


motivation 


quiescent 
on the displays by the computed signal 
from the flight director shift the display 
patterns and the pilot slaves them in the 
same direction, until quiescence 
stored 

Che condition that a pilot uses mo 
ing background information and move 
ment in this way during transition was 
first demonstrated in physiological tests 
carried out bv the RAE and the Insti 
tute of Aviation Medicine some years 


6) 
15 


The tests revealed that although the 
»ilot may be looking straight ahead with 
1is fixative vision (and hence not with- 
in the cockpit), he is —- attitude 
information with the extra-foveal re- 
gions of his vision from movement on 
either side of him which is outside his 
fixative vision. 

In this case, the PVD displays syn- 
thesize the extra-foveal background 
movement with attitude demand signals 
and enable the pilot to scan the ground 
ahead while flying tightly coupled to 
the glide path 

Furthermore, Smith points out, the 
extra-foveal regions are very sensitive to 
moving stimuli but virtually oblivious 
to static objects. This condition conse 
quently enhances the arresting proper- 
ties of the display when a divergence 
occurs 

The quiescent nature of the display 
it all other times also avoids the fatigue 
long 


caused by a moving display ove: 


penods 

Complete freedom of head move- 
ment without losing sight of the display 
ind of seat adjustment are considered 
to be among the important advantages 


f the PVD method 


NEW AVIONIC 
PRODUCTS 





e Static inverter employs extruded alu 
it sinks as structural members 
thercby permitting reduction in weight 
, 


} 
» Unit has no moving parts 


minum he 


. 1} 
er 750 watts at 12 
| input. Efheienci of 


$0 ire achieved, according to the 
rm, Vap-Air Division, Vapor Heating 
orp., | 420 West Howard St., Chicago 
I] 
e Snvychro tester measures electrical zero 
ind error, fundamental and total null 
} 


‘ . rr ! 
characteristics as described in 


synchros mav be 


ynehr 
MIL-S-2070SA. All 
measured at 1,000 per month rate by 
Price is $4,500 and 
delivery is from stock, according to 
Theta Instrument Corp., 520 Victor 


St., Saddle Brook, N. J 


unskilled opcrators 


¢ Voltmeter, Model 3004G, with 1% 
meter scale from onc 
millivolt to 250 v. and 20 cps to 20 ke 
is now available. Better than 2 ICCU- 

can be expected up to 1,000 
and in 10 eps. to 250 ke Voltage 


covered in six decade ranges 


rcur©racy OVCT 


band 
range is 
Input impedance is 2 megohms shunted 
by 15 picofarads (25 on lowest scale). 
ests indicate instrument can maintain 
specified accuracy without recalibration 
or tube replacement for several thou- 
sands of hours use, according to manu- 
facturer, Ballantine Laboratories, Boon- 
ton, New Jersey 
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Professional placement report ntinuous need we are talking about at Gen- 
for Electronics Engineers Electric refers to the fact that future-generation 

es, satellites and deep space probes will re- 

refined or entirely new detection techniques, 


many that have not yet been conceived. 


example, it is anticipated that for every 


How the continuous need ha al discipline now utilized in the detection 


at least one more must be found to apply 


thin the next 10-year period. 


to improve the nation ’s Vith this in mind, General Electric is increasing 


tronics engineering staff now working on 

ed missile, satellite and deep-space-probe 

space surveillance tion systems. Keeping pace with this expan- 
he Company added a new building last year. 


ther will be ready for occupancy in a few 


capabilities opens 


st clues to this trend were obvious in General 

avenues for new Electric’s well known “Golfball Study,” published 
ears ago. This study compared the problem of 

: ; ssile detection to that of locating a golfball 200 
engineering careers s away, using the most advanced techniques 
ble in 1954. The problem no longer has such 

yns, thanks to the creative imagination of 

ited General Electric engineering, scientific, 

hnical personnel responsible for designing 

eloping the unique surveillance sub-system 

Ballistic Missiles Early Warning System 

BMEWS) which is receiving headline attention 


Find out more about these creative and self- 
expressive opportunities now open to qualified 
personnel in one of the most vital technologies 
of the space age. 
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Immediate openings 
for qualified 
electronics 


engineers 


RADAR EQUIPMENT SYSTEMS SPECIALISTS capable of con 
ceiving and directing the design of long-range radar systems 
Desirable experience includes 3 to 10 years in at least one of 
the following: radar systems design, antenna systems, RF com 
ponents, transmitters radar receiver systems or radar data 
processing systems. Salary structure is fully equal to the pr 


fessional requirements of the job 


ADVANCED SYSTEMS ENGINEERS capable of defining future 
defense and space detection problems including deep space-probe 
tracking. Also the ability to conceive and establish the feasibility 
of optimum systems solutions to these problems making use 
of the most advanced techniques and understandings. Also 
required is an ability to recognize the need for, and coordinate 
the development of, new techniques and the exploration of new 
phenomena. Experience requirements include a Bachelor degree 
plus a combination of advanced training and several years’ 
experience in both the theoretical and practical aspects of dete« 
tion systems engineering. A desire to work in the conceptual 
phase of systems design with the analytical ability required to 
evaluate and demonstrate the effectiveness of the proposed 


systems is essential 


FIELD OPERATIONS ENGINEERS for systems management teams 
to be deployed at complex radar systems installations of the 
BMEWS type. Systems-oriented Electronics Engineers are needed 
who have the ability to assume responsibility for installation, 
checkout, and integration of major radar systems. Background 
in high-powered Klystron transmitters, low-noise receivers and 
digital data processing equipment is desirable. A Bachelor degree 


is required. 


ADDRESS YOUR INQUIRY IN CONFIDENCE TO: 

MR. JOSEPH WOOL, PROFESSIONAL PLACEMENT, DEPT. T-1 
MISSILE DETECTION SYSTEMS SECTION 

HEAVY MILITARY ELECTRONICS DEPARTMENT 

GENERAL ELECTRIC COMPANY 

COURT STREET, SYRACUSE, NEW YORK 


Qualified applicants will be invited to visit us in Syracuse at 


Company expense. Relocation assistance will be provided. 


GENERAL @@ ELECTRIC 








ROHR GoumEe 


HONEYCOMB PANELS @&& 
HELP veep THE 


HOT HUSTLER 
COOL 


In addition to contributing amazing 
strength /weight ratio at critical points 
of the B-58, Rohr honeycomb panels stay cox 

and dampen sonic vibration at high speeds. 

These vital components are typical 
of important contributions resulting today 
from the years of research and 

development in stainless steel 

honeycomb sandwich structure at Rohr. 


Chula Vista and Riverside, California 
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MARQUARDT PAT-C* SYSTEM 
MAKES POSSIBLE 
PRECISION SPACE CONTROL 


New control gives 3500 to 1 modulation 
and .OO1 pound-seconds impulse 


Orbit correction, station keeping and atti- 
tude control of a 24-hour surveillance satel- 
lite which must orbit in a fixed position 
24,000 miles above a predetermined point 
on earth, is but one unique application 
of PAT-C—position, attitude, trajectory 
control system—a development of The 
Marquardt Corporation’s Controls and 
Accessories Division. 


The PAT System is a highly responsive jet 
reaction control which controls the flight 
path, the position and attitude of a space 
vehicle as a result of intelligence inputs 
from the vehicle guidance system or ground 
control. The system is capable of providing 
the necessary corrective action based on the 
simple position and velocity error signals or 
will respond to the demand of complex 
guidance computers in the The 
thrust level can be adjusted over a range of 
3500 to one (or more in some cases) with 
the same set of rocket nozzles; proportional 
control of thrust from 0 to full thrust is pos- 
sible. Impulse imparted to the vehicle can be 
controlled accurately over a range 
down to a few milli-seconds in duration- 

with a one lb. thrust nozzle as low as 


ystem. 


wide 


Shown in photograph below — Marquardt 
engineers discuss a full scale mock-up of 
acomplete self-contained PAT-C unit de- 
signed for application to space vehicles. 


*POSITION — ATTITUDE —TRAJECTORY 


0.001 pound-seconds. In the attitude control 
m« the PAT system can maintain point- 
ing iracies not possible with other sys- 
to its low propellant consumption 

cycle operation. 


cal case, an accuracy of 0.1 seconds 
an be held for 1000 hours with 40 lbs. 
lant. 


it’s fifteen years of research, devel- 

and production has resulted in 

art advancements in a wide range 

ronic, electro-mechanical, pneumatic 

raulic controls and accessories. For 

e, a pneumatic servo actuator is now 

ava e for 1600°F service—and severe 
nu ir radiation environments. 


For additional information concerning the 
PAT-C System or other C & A capabilities, 
contact Dick Oblinger, Chief Applications 
Engineer-Controls and Accessories, The 
Marquardt Corporation. 


; and Scientists experienced in 
related fields will find it reward- 
liscuss their career futures with 
irdt. Founded in 1944, Marquardt 
a staff of 5,000—two out of three 
fessional people. The company’s 
a parallel to the atmosphere of 

je and rewarding accomplishment 
existed since the firm’s beginning. 


CONTROLS & AC 





ONTROL SYSTEM 
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KAZAKOV AND HIS ‘KATZE’ 


The startled Germans couldn’t believe their eyes. Behind them, 
trailing a five-pronged anchor and an iron ball, was a Russian 
pilot in a Morane scout. Before they could get away, the Rus- 
sian struck from above and behind, swinging the anchor on 
its steel cable. As he turned, it hooked into the left wing of 
their two-seater Albatros. For a moment, the two planes were 
locked in combat, then the cable tore loose and the iron ball 
completely shattered the wing. The Albatros collapsed and fell. 


Staff-Captain Alexander A. Kazakov, using a weapon unique 


in the history of aerial fighting, had scored another victory 


on the Russian Front. It was June, 1915. 


The anchor or “katze” was part of an experiment that had 
interested Kazakov during his days at the Sevastopol Flying 
School, founded by the Grand Duke Alexander to train pilots 
for the Imperial Russian Air Service. To the katze, an old form 
Kazakov 
iron ball weighing about 20 pounds, which acted like a sinker 


above a fish hook. 


of German battering ram, added a medium-sized 





It was Kazakov’s last experiment with 
an untried weapon, but it was not his 
last aerial adventure. Before his career 
ended, Kazakov had scored 32 kills. He 
held every known Russian decoration for 
gallantry, received the French Croix de 
Guerre and served as a major in the 
British Army, which awarded him the 
Distinguished Service Order. 

The plane Kazakov used in his katze 
attack was a French-built Morane- 
Saulnier scout, a wire-braced, mid-wing 
monoplane that first saw military service 
in 1914, principally with the French and 
British, It was powered by an 80-hp. Le 
Rhone engine to a maximum speed of 
only 78 mph. Fitted with a 110-hp. Le 
Rhone in 1916, the Morane reached a top 
speed of 102 mph. 

The best known 
of Russian Worl 
War I aces, Kaza 
kov was quiet and 
modest — a born 
pilot gifted with a 
combination of 
daring and disci- 
pline. 

He was a cavalry 
officer when Ger- 
many declared war 
on Russia in Au- 
gust, 1914, but quickly transferred to 
the air service. 

In the spring of 1916 Kazakov was 
named to command Russia’s 19th Squad- 
ron, the famed “death or glory” squad- 
ron formed on the Central Front. The 
19th, used as a shock unit, preceded 
von Richthofen’s “Flying Circus” by 
nearly a year. 

With revolution rife in his country 
and an armistice signed between the 
Central Powers and Bolshevik Russia, 
Kazakov and several other Russian war 
pilots joined the Slavo-British aviation 
group in 1917 to fight against the Bolos. 

When the Allied forces withdrew from 
Murmansk in the summer of 1919, Kaz- 
akov turned down a post in London to 
remain with his squadron. He and two 
comrades decided to join the White Rus- 
sian army in Siberia, and on August 1 
took off from Bereznik Aerodrome. His 
Sopwith Camel collapsed in mid-air and 
Russia’s leading ace was killed instantly. 


Heritage of the Air 
One of the most inspiring chapters in the 
history of technical evolution is the .*>-v 
of the men and flying machines of Word 
War I. It is the highly personalized story 
of brave men—and the wood, wire, 
linen. and rudimentary technologies that 
co:.\ sorted manpower to airpower. Today, 
Leach Corporation celebrates its 40th 
year in electronics with the presentation 
of this Heritage of the Air series. 
* * 


Technical Director for Heritage of the Air 


STAFF-CAPTAIN KAZAKOV 
Russia's most gallant ace 


is Major Kimbrough S. Brown, USAF. 





Wanted: 
that 


before it became "reliability" 


LEACH CORPORATION, 18435 Susana Road, Compton, California 


a better word 


means the same thing 


reliability used to mean 





“Reliability” doesn’t mean a thing... not 
any more. 

Repeated use has debilitated the word by 
eroding its meaning. In short, “reliability” 
is worn out, the victim of overexposure. If 
you doubt it, count the number of times the 
word is used between the covers of this 
magazine. 

What can be done about it? 

That’s a problem for the wordsmiths. 
Ours haven’t been able to come up with 
anything that means what “reliability” used 
to mean. 

So we'll continue using the word, but we 
hope that next time you hear someone from 
Leach say “reliability” you'll remember it’s 
just our way of saying: 

“For over 40 years, we’ve been making 
things that work the way they’re supposed 
to, where they're supposed to, when they’re 
supposed to, and for as long as they’re 


supposed to.” 


For power conversion systems, electronic 
subsystems and electromechanical com- 
ponents to meet the requirements of the 


space age... 


> LOOK TO LEACH 





FAIRCHILD BONDING... 
30 ways to save on construction costs 


The Fairchild Aircraft & Missiles 
Division offers 30 different bond- 
ing techniques —each designed to 
eut your construction costs sharply. 
As practiced and perfected by 
Fairchild, bonding provides greater 
strength and durability than con- 
ventional riveted assemblies, sim- 
plifies design and saves substantial 
weight by permitting the use of 
thinner gauge materials. 


80,000 square feet of modern 
facilities and equipment—the most 


complete in the world—enables 
Fairchild to perform bonding 
projects of any scope, size or, com- 
plexity. Air conditioned, humidity- 
controlled working areas and 
stringent quality control assure 
work of the highest order. 


Whatever your construction re 
quirements, there is a Fairchild 
performance-proved bonding meth- 
od specifically suited to fill them. 


Write today for information on 
your needs. 


ky presentative of Fairchild’s 
diverse production capabilities 
are: VTOL/STOL projects * 
High flotation gear * Boeing 
B-52 assemblies SD-5 surveil- 
lance system* Antenna and in- 
stallation housing for Project 
Defender Pincushion radar * 
F.27 propjet * Aluminum 
boats, lampposts and bridges. 
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E> AIRCRAFT & MISSILES DIVISION 


Fairchild Engine & Airplane Corp. « Hagerstown, Maryland 





: The Hours Here 
TITY | a Are The 


> Deposited Components Improved— , : ivi 
Bell denies Laboratories has refined Most Critical 
5 ocess tor makin -posite in- a a ‘ , 
lh gro ng realltg tad wee Rus-in is the most critical time in the 
‘jie ve i s? 7 life of an engine. Run-in burnishes 

for microcircuit use to the point where £"; . ; the parts, guarantees, to an amazing 
values can be fabricated with a toler- | Hae ‘ degree, the successful life of the 
ance of 0.5%, BTL’s R. W. Berry and peek 44 ‘. ; aaa ity engine. More care in the test cell 
Nathan Schwartz reported during re- pte Sh eae BOA ze SR means more long term protection 
cent Military Electronics Convention ed VR prara soy. : WG ) for your pocketbook. 


in Washington. Capacitors are trimmed | Baye eS. oF | 4 , — 

to desired value by ' utting off a tab on re 8 te ae ae | Rags geneity telleg 
one clectrode. Resistors are trimmed | Zeta “a gine is ready for maximum service: 
by an anodizing process which shows | a / 
promise of achieving tolerances of 


0.1% The thin-film tantalum _re- th : helpi ~sectire 4 
sistors exhibit good temperature stabil- tr ans ‘if ps ts ot 
itv with less than 0.5% change in re- : ; RY tence magecer ene wide end 
. ang : , occur. The volume of oil moving 
sistance after 1,000 hr. exposure to me ; ay Wm through the engine is measured, 
100C temperature. Thin film capacitors ip J i i: too. 
have a temperature coefficient of 250 
ppm per degree centigrade and have a 
dissipation factor of 0.01 at 1 kc 





Oil pressures and temperatures are 
read in many different parts of 


Ignition systems are checked with 
a Scintilla ignition analizer. This 
makes sure every component is 
> New Tube for Space Telemetry— —_— Papeene SURpERY. 
Lightweight, long-life traveling-wave | ga 4 Oil consumption and fuel con- 

: ap sumption are checked by extreme- 
ly accurate instruments. We don't 
depend on dip stick tests. 


tube amplificr-oscillator, specifically de- 
signed for use in space vehicles, is being 
developed by Watkins-Johnson Co., } oa 
Palo Alto, Calif.. under Wright Air | 3am % ie; ae An extra large oil and fuel filtering 
Development Division sponsorship r ie. : system extracts the most minute 
New TWT will operate in the 2,000 ; 4 aa ee - particles. Four times during the 

| & ‘ run, a lever dumps any foreign 
matter on a fine screen for visual 
inspection. 


to 2,400 mc. band, deliver 10-15 watts 
power with an efficiency of 30%, ac 
cording to a paper presented by H. R. . P.? 
Johnson and L. A. Roberts at the Mili- | @ ia. f We should add a fifth Airwork ex- 
tary Electronics Convention. The tube, | @ Fy ae : tra — adherence to standards above 
which employs electrostatic focusing, | fe $4 Lj ay normal factory requirements. Air- 
work overhauled engines are eco- 
nomical because you save on oper- 
ating costs. Can we send you 
particulars? 


will weigh less than | Ib. and can be 
voltage tuned over a frequency of 50 
mc. Tube life is expected to exceed 
10,000 hr 


© Molectronic Computer—Digital com- 


puter using molectronic techniques 

which Texas Instruments is developing BRANCHES INr 
for Wright Air Development Division, WASHINGTON 

slated for delivery in mid-196], is ex- NEWARK « MIAMI «© ATLANTA 


pected to measure only 4 x 4.x 1 in. in CORPORATION CLEVELAND « NEW YORK 





size, Program is oo by WADD’s_ | Millville, New Jersey 


Electronic Technology Laboratory 


(AW Feb. 8, p. 79) Ss Ti the 

> Submillimeter Generator—Sperry Gy- 

roscope Co. will begin experiments | : SERVICE STEEL WAREHOUSE! 
shortly leading to the development of a : \ THERE’S ONE NEAR YOU 


submillimeter wave (beyond 300 kmc.) 


Clectromagnetic generator for Wright | [APPEARS atts). A Lt Coe cde 
Air Development Division under a | A 


$76,500 contract 


> Delco Demonstrates Savvy Computer A 4 4 RA FT + U B 3 oe G 


—A digital computer that is wise in the 


wavs of the world was demonstrated by SERVING THE AIRCRAFT INDUSTRY DR OVER 40 YEARS 
Delco during the recent Military Elec- 


ens SERVICE STEEL Div. 


from “yes” or “no” responses of the VAN PELT CORPORATION ~ Mill; ADRIAN, MICH 





AVIATION WEEK, July 11, 1960 














AN ACHIEVEMENT IN DEFENSE ELECTRONICS 


AN/FSA-12--First to detect and process 
3-D radar data automatically 


The first equipment to successfully automate 
the processing of three-dimensional data direct 
from a working radar, the AN/FSA-12 (XW-1) 
has operated since 1958. This detector tracker has 
enabled General Electric to develop many im- 
proved radar techniques and equipment. 

New concepts in correlation and smoothing in 
the track-while-scan method have been demon- 
strated. Delay lines applied to digital techniques 


and plug-in wiring boards have been improved. 
New ideas in data storage and digital circuitry 
have been applied. 

This experimental model continues to be a prov- 
ing ground in research.and development of ad- 
vanced military electronics. A completely solid 
state production version of the AN/FSA-12 will 
soon be available for many of our nation’s air 
defense radar sites. 1760. 


Progress /s Our Most Important Product 


DEFENSE ELECTRONICS DIVISION 
HEAVY MILITARY ELECTRONICS DEPARTMENT * SYRACUSE, NEW YORK G E N E K A L ib LE CT R | C 

















visitor to a series of questions, entered 
into the computer by means of two 
push buttons. Last of the questions 
was: “Are you female?” If the visitor 
inswered “no,” the computer displayed 
his true age. But if visitor was a female, 
machine always showed her age to be 
21,” unless it was less, in which case 
the true age was displayed. 


P Avionics Vibration Guide for De- 
signers—Handbook for avionics design- 
ers on the subject of shock and 
vibration, their effects on airborne equip- 
ment and techniques for minimizing 
their effects, prepared by RCA Service 
Co. under Wright Air Development 
Division sponsorship, is now available 
from the Office of Technical Services, 
Commerce Dept., Washington 25, 
D. C. The 260-page handbook, “Elec- 
tronic Designer's Shock and Vibration 
Guide for Airborne Applications,” PB 
161229, is priced at $4.00. 


> Broadband Amplifier Detailed—A 
broadband beam-type parametric travel 
ing wave amplifier, called the Paratron, 
was described by Jerome Herman and 
James Litton, Jr., of Sperry Gyroscope 
before the recent Electron Tube Re 
search Conference held in Seattle. The 
Paratron has minimum terminal gain of 
25 db., with octave bandwidth in C 
band. Now in development, Paratron 
is expected to be an extremely low noise 
tube although no noise measurements 
were reported 


> Dopplers for Gulfstreams—General 
Precision reports its Radan 500 doppler 
radar navigators have been installed in 
two Grumman Gulfstreams, believed to 
be the first executive plane installations 
of such equipment. Installations were 
made by PacAero Enginecring Corp., 
Santa Monica, Calif 


> Deadly Polaris Accuracy—Thiree sepa 
rate inertial navigation systems to be 
carried by cach Polaris missile-bearing 
submarine as part of its Ships Inertial 
Navigation System (SINS) will be cor 
rected on a staggered basis by readings 
from peripheral navigation aids to en 
ible Polaris submarines to locate their 
positions to within 4 mi. Correcting 
errors duc to long term gyro dnft in 
inertial system on a staggered basis in 
creases assurance that submarine’s posi 
tion has been verified recently and can 
be fed into missile fire control at any 


given time 


P USAF Bionics Meeting Scheduled— 
Wright Air Development Division will 
sponsor a two day conference on Bionics 
(information handling svstems based on 
living models), Sept. 13-14, at Biltmore 
Hotel in Dayton. Conference will in- 
clude sessions on the life sciences in 
bionics, analysis of gts ie principles, 
physical analogs of biological compo- 
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nents and subsystems and mechani 
realization of the higher funct 
living systems. For additional inf 
tion, write Maj. J. I! St 
(WWRDA), Wright-Patterson AFB 
Ohio. 


> Broadband, High Frequency Maser— 
Engineers at RCA Defense §1 
Products are working on what 
pected to be a high gain, larg 

width traveling wave rutile Mas« 

will operate at 35 kmec. Amplif 
employ varying pitch, copper 

ing line mounted on mylar stri 

slow wave structure. 


GSE Directory Available—Di: 
of military agencies responsible f 
velopment of missile ground 
equipment, prepared by Defen 
partment, listing both agency 
sponsible individual within th 

is now available from Office of 
nical Services, Commerce Dep 
Washington 25, D. C. Publicat 
titled ‘Technical Resources Dire 
Missile Ground Support Eq 
No. 2”, PB-161535, is 
cents 

> Signed on the Dotted Line—\! 
contract awards recently announ 


price 


avionics manufacturers includ 
lowing 

e Avien, Inc., Woodside, N. 
produce jet engine time tem] 
recorders (AW May 23, p. 87) ! 
Bureau of Naval Weapons und 
$88,000 contract; oil temperatur 
cating and warning system for th 
ing B-S2H bomber under an $85 
contract from Boeing Airplane ( 
fuel quantity gaging system p 
Middletown Air Materiel Area 
$140,000 award 

© General Electric's Heavy MI 
Electronics Department will 

65 anti ! 
AN /FPS-6 height-finding rad 
1 $2.5 million order from R 
Materiel Area 

@ Delcon Corp., Palo Alto, ¢ 
make 300 VHI 
for the Federal 
used for ground portions 
communication between ¢ 
craft by Airwavs Aids Statior1 
for $104,000 is said to b 


mntract 


jamming modificati 


mobile rad 


Aviation Agen 


, 


firm's first majo 
@Philco Corp. will devel 

ind modify height finder 

for Airborne Long-Range Inp 

1 contract exceeding $3 milli 

@ Hughes Aircraft Co., Cul 
Calif.. $7.5 million contract t 
inertial guidance systems for the | 
flect ballistic missile. Under 
Hughes and Minneapolis-H 
jointly will be a second sou 
Polaris guidance which also 


produced by General Electric (AW 


May 2, p. 37). 


TRULY 
PORTABLE 


2-WAY RADIO 


with the 


SEISCOR 


TELEPA\Y [h| 


MINIATURE COMMUNICATION 
SYSTEMS 


. «+ for intelligible 
communications in 
high noise or poor 
visibility conditions 
where direct vocal 
or visual contact 
is impossible. 


BELT-CLIP 
MODEL 
Radio unit; 
headset with 

antenna, 
earphones and 
microphone; 
shirt-clip 
controls 


Hard-hot with built-in 
radio, antenna, 


and microphone. 
OTHER MODELS: 





A complete 
pocket-size 
2-way 
radio 





Air Force-Type for 
jet-engine noise. 


@® COMPLETELY TRANSISTORIZED 

@ CRYSTAL-CONTROLLED RECEIVER 

® CRYSTAL.CONTROLLED TRANSMITTER 

@ LONG BATTERY LIFE 
SIZE 3°x6"x11/4" (BELT.CLIP 
MODEL) WEIGHT: 12 OZ. (BELT-CLIP 
MODEL) FREQUENCIES: ANY SINGLE 
FREQUENCY BETWEEN 20-55 MC. 

@NO LICENSE REQUIRED ON CITIZENS 
BAND MODELS 


SEISCcO 


A DIVISION OF SEISMOGRAPH SERVICE CORPORATION 














CONTACT SEISCOR TODAY AND FIND OUT 
HOW THE TELEPATH CAN HELP YOU! 

SEISCOR, Box 1590, Tulsa, Oklahoma 

Please send complete TELEPATH information. 
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| ___ Basic GAS GENERATOR 


FAN BURNER engine being studied by General Electric for supersonic transports is shown above. 
to gas generator of about the same power as the J93 engine for the B-70. 
Fan burner engines being studied by other manufacturers include front fan types. 


exhaust mixer and nozzle. 
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Fan section is coupled aerodynamically 


Fan section consists of single-stage fan compressor, burner, 


Fan Burner Dominates Supersonic Designs 


By J. S. Butz 
Washington—New class high 
performance turbojet engine—the fan 
burner—has become the primary power- 
plant choice for supersonic transports 
by most government technical authori- 
ties and U.S. engine and airframe con- 
tractors. 

Major U.S. engine companies are 
concentrating a large portion of their 
advanced design effort on fan burner 
engine designs to meet increasingly 
detailed performance _ requirements 
coming from Federal Aviation Agency, 
National Aeronautics and Space Admin- 
istration and airframe contractor studies 
of supersonic transport configurations 

Supersonic fan burner turbojets phys- 
ically will resemble the subsonic fan 
engines which will soon enter military 
and commercial service, except that 
they will have a combustor section in 
the stream of air going through the fan 
as well as in the high pressure flow in 
the basic gas generator. The burner 
section can be added te the fan flow on 
both the aft fan and the front fan types 
of engines. 

Even though fan burner engines still 
are largely on paper they are regarded as 
superior to other types of turbojets for 
commercial use at supersonic speeds, 
primarily because of their relatively low 
operating temperatures and the very 
wide range of power they can deliver 
efficiently. Low operating temperature 
keeps noise low and parts life high, 


96 





while the wide range of available power 
is considered a safety and economic 
necessity on the supersonic transport 

Fan burners are generally considered 
so safely within the existing state-of 
the-art that they will not require any 
more time to develop than the super- 
sonic transport airframe, reversing the 
usual pattern in which the engine has 
been the longest lead time item on an 
aircraft 


New Engine Interest 


Interest in a new type of turbojet 
engine has developed largely because 
studies have shown that all currently 
used configurations of turbojets are 
marginal economically if their capa- 
bilities were extended for usé in a 
supersonic transport. Engines similar to 
the General Electric J93 afterburning 
turbojet under development for con- 
tinuous cruise at Mach 3.0 in the North 
American B-70 bomber can perform the 
supersonic transport mission, but ap- 
parently not as cheaply as the fan 
burner turbojet engines now under di 
cussion 

Another impetus behind the develop 
ment of the fan burner is the growth 
of ducted fan technology in the past 
few years, which has significantly in 
creased the designer’s latitude in fitting 
gas turbine engines to a given set of 
requirements. 

Engine performance requirements for 
supersonic transports, which have in- 
spired the search for a new type of 


turbojet cycle, are more demanding 
than those of the past. In general 
terms, the requirements are 

© Noise at takeoff must be within the 
limits prescribed now in most metro- 
politan areas. Airframe and engine 
companies and government agencies 
seem agreed on this design objective. 
There appears to be no hope of sup- 
pressing the noise of a large supersonic 
afterburning turbojet to civil require- 
ments without an unacceptable penalty 
in takeoff performance. Studies show 
that large fan burner engines can be 
kept within the civil noise requirement 
if they take off with little or no burning 
in the fan section so that fan flow tem- 
peratures are kept low and only a small 
percentage of the available oxygen is 
used 

@ Preferable limit of four engines to an 
aircraft, with a maximum of six, to kee p 
initial powerplant investment ind 
engine maintenance costs in line with 
those of large subsonic jet transports. 
Thrust rating of these engines will be 
30,000 to 40.000 Ib. without anv burn- 
ing in the fan sections. Passenger loads 
for the aircraft would be in the neigh- 
borhood of 100 

© Supersonic transport must be able to 
complete a takeoff if one engine fails. 
Fan burner engines should be ideal for 
this requirement because in most cases, 
their thrust can be nearly doubled 
when maximum burning is used in the 
fan section. Under normal conditions, 
the aircraft would take off with no burn- 
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ing or very little burning in the fan 
stream to meet the noise requirement. 
If one engine fails, the movement of 
only one control will initiate maximum 
fan section burning in the operating 
engines. The response to this auxiliary 
burning would be almost instantaneous, 
ind the engines can be sized so that the 
ones which are running more than 
make-up for the thrust of the dead 
engine. High noise level accompanying 
the auxiliary burning would then occur 
only during emergencies. 

¢ Acceleration to cruise speed probably 
will be made with full fan section burn 
ing after the aircraft has climbed above 
35,000 ft. at normal takeoff power and 
subsonic speed so that engine and 
shockwave noise will not be objection- 
ible on the ground. Use of very high 
power to provide rapid acceleration to 
cruise speed usually improves the range 
on any supersonic flight 

© Low specific fuel consumption re- 
quired at cruise speed. Fan burner en- 
gines generally have the best fuel con- 
sumption of any type of turbojet using 
reheat or dual burning if the burning 
in the fan stream is limited to only a 
small percentage of the maximum level. 
Fan burners will be sized to provide 
the thrust required at cruise with little 
or no burning in the fan section. They 
would then combine good fucl con 
sumption with high available thrust at 
takeoff and during climb and accelera 
Straight turbojet engines have 
better fuel consumption, but thev be- 
ome excessively heavy at thrust ratings 
pproaching 25,000 Ib. 

* Good fuel consumption during nor- 
nal descent over destination and during 
holding or diversion flight is one of the 
kevs to developing a useful supersonic 
Even a few minutes of op 
cration at low altitudes and subsonic 
speeds requires enough fuel to make the 
idea of a supersonic transoceanic 
transport Fuel load is so 
critical on the majority of supersonic 
transport ce being 
that most fuel carried for diversionan 


hon 


transport 


wholc 


marginal 


igns now studied 


operations under regulations 


present 
must be paid for by eliminating passen 


The FAA already is considering th 


possibility of lowering emergency fuel 
requirements for supersonic transports 
if improved flight control and landing 
equipment and procedures prove satis 
factory. The goal is to allow a pilot to 
obtain landing clearance at his destina 
on at the time that he gets 
takeoff clearance. Fan burner 
th a fairly high pressure rise in the 
mpressor of its gencrator 
the most efficient supersonic engine 
ubsonic, low altitude flight if it 

s no burning in the fan stream 
Maximum operating temperatures in 
the fan burner engine will be about 
the same as those in current operating 


Sain 
engine 


Dasic gas 
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turbojet engines, with 1,850! 
a maximum. Their overhaul 
expected to be comparabl 

l'emperatures in a large 
afterburning turbojet are mi 
and a considerable operatio 
velopment period is forecast 
period between ov rhauls an 
for these engines will be 
ble within the current econ 
work, 


Military Potential 


Current turbojet design a 
the supersonic transport pro 
shown that fan burner engi 
great military potential above M 
If the U.S. decides to pursue th 


opment of high performance manned 
urcraft, then the next generation will 
follow the pattern of the B-70 and 
cruise continuously at supersonic 
peeds. Studies indicate that they will 
be powered by fan burner engines. 

Ihe J93 engine in the B-70 can be 
fitted with a fan burner section instead 
of an afterburner. Based on the power 
improvement which already has been 
realized by adding fan sections to basic 
turbojet engines, this exchange of com- 
ponents could at least double the thrust 
of the J93. It might be possible to 
eliminate two of the six B-70 engines 
if such a fan burner engine was avail- 
able. 

he primary penalty paid for the in- 


EXPERIMENTAL work on components for fan burner engines has been in progress for 


some time. GFE 
show the mixer’s efficiency in combi 
which resembles an external sound 


exhaust mixer is shown in test rig above which is instrumented to 
two gas streams. Drawing of daisy type mixer, 
ressor, is shown below. 
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FAN BURNER engine being studied by General Electric for supersonic transports is shown above. 
to gas generator of about the same power as the J93 engine for the B-70. 
Fan burner engines being studied by other manufacturers include front fan types. 


exhaust mixer and nozzle. 
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Fan section is coupled aerodynamically 


Fan section consists of single-stage fan compressor, burner, 


Fan Burner Dominates Supersonic Designs 


By J. S. Butz 


Washington—New class of high 
performance turbojet engine—the fan 
burner—has become the primary power- 
plant choice for supersonic transports 
by most government technical authori- 
ties and U.S. engine and airframe con- 
tractors. 

Major U.S. engine companies are 
concentrating a large portion of their 
advanced design effort on fan burner 
engine designs to meet increasingly 
detailed performance requirements 
coming from Federal Aviation Agency, 
National Aeronautics and Space Admin- 
istration and airframe contractor studies 
of supersonic transport configurations. 

Supersonic fan burner turbojets phys- 
ically will resemble the subsonic fan 
engines which will soon enter military 
and commercial service, except that 
they will have a combustor section in 
the stream of air going through the fan 
as well as in the high pressure flow in 
the basic gas generator. The burner 
section can be added te the fan flow on 
both the aft fan and the front fan types 
of engines. 

Even though fan burner engines still 
are largely on paper they are regarded as 
superior to other types of turbojets for 
commercial use at supersonic speeds, 
primarily because of their relatively low 
operating temperatures and the very 
wide range of power they can deliver 
efficiently. Low operating temperature 
keeps noise low and parts life high, 
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while the wide range of available power 
is considered a safety and economic 
necessity on the supersonic transport 
Fan burners are generally considered 
so safely within the existing state-of 
the-art that they will not require any 
more time to develop than the super- 
sonic transport airframe, reversing th 
usual pattern in which the engine has 
been the longest lead time item on an 


aircraft 


New Engine Interest 


Interest in a new type of turbojet 
engine has developed largely because 
studies have shown that all currently 
used configurations of turbojets are 
marginal economically if their capa- 
bilities were extended for use in a 
supersonic transport. Engines similar to 
the General Electric J93 afterburning 
turbojet under development for con- 
tinuous cruise at Mach 3.0 in the North 
American B-70 bomber can perform the 
supersonic transport mussion, Dut ap- 
parently not as cheaply as the fan 
burner turbojet engines now under di 
cussion ; 

Another impetus behind the develop- 
ment of the fan burner is the growth 
of ducted fan technology in the past 
few years, which has significantly in 
creased the designer’s latitude in fitting 
gas turbine engines to a given set of 
requirements. 

Engine performance requirements for 
supersonic transports, which have in 
spired the search for a new type of 


more demanding 
In general 


turbojet cycle, are 
than those of the past 

terms, the requirements are 
© Noise at takeoff must be within the 
limits prescribed now in most metro- 
politan areas. Airframe and engine 
companies and government agencies 
greed on this design objective. 
There appears to be no hope of sup- 


scclmm 


pressing the noise of a large supersonic 
afterburning turbojet to civil require- 
ments without an unacceptable penalty 
in takeoff performance. Studies show 
that large fan burner engines can be 
kept within the civil noise requirement 
if they take off with little or no burning 
in the fan section so that fan flow tem- 
peratures are kept low and only a small 
percentage of the available oxygen is 
used 

@ Preferable limit of four engines to an 
aircraft, with a maximum of six, to keep 
initial powerplant investment and 
engine maintenance costs in line with 
those of large subsonic jet transports 
Thrust rating of these engines will be 
30.000 to 40.000 Ib 

ing in the fan 
for the aircraft would be 
borhood of 100 

¢ Supersonic transport must be able to 
complete a takeoff if one engine fails. 
Fan burner engines should be ideal for 
this requirement because in most cases, 
their thrust can be nearly doubled 
when maximum burning is used in the 
fan section. Under normal conditions, 
the aircraft would take off with no burn- 


burn- 
| ads 


without ans 
Passenger 


in the 
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neigh- 
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ing or very little burning in the fan 
stream to mect the noise requirement. 
If one engine fails, the movement of 
only one control will initiate maximum 
fan section burning in the operating 
engines. The response to this auxiliary 
burning would be almost instantaneous, 
ind the engines can be sized so that the 
which are running more than 
make-up for the thrust of the dead 
engine. High noise level accompanying 
the auxiliary burning would then occur 
only during emergencies 

¢ Acceleration to cruise speed probably 
will be made with full fan section burn 
ing after the aircraft has climbed above 
35,000 ft. at normal takeoff power and 
subsonic speed so that engine and 
shockwave noise will not be objection- 
ible on the ground. Use of very high 
power to provide rapid acceleration to 
cruise speed usually improves the range 
on any supersonic flight 

@ Low specific fuel consumption re 
quired at cruise speed. Fan burner en- 
gines generally have the best fuel con- 
sumption of any type of turbojet using 
rcheat or dual burning if the burning 
fan stream is limited to only a 
sinall percentage of the maximum level 
Fan burners will be sized to provide 
the thrust required at cruise with little 
or no burning in the fan section. The 
would then combine good fuel con 
sumption with high available thrust at 
takeoff and during climb and accelera 
tion. Straight turbojet engines have 
better fucl consumption, but they be- 
ome excessively heavy at thrust ratings 
pproaching 25,000 Ib 

* Good fuel consumption during nor- 
nal descent over destination and during 
holding or diversion flight is one of the 
kevs to developing a useful supersonic 
ven a few minutes of op 
cration at iltitudes and subsonx 
peeds requires enough fuel to make the 
idea of transoceanic 
transport 


ones 


in the 


transport I 
low 
whok 1 supersonic 
marginal. Fuel 
m the majority of 
| being 


load Ss SO 
SupCTSONIC 


designs now studied 


s 


st. fuel carried for diversionarn 


under present regulations 


must be paid for by climinatin 


ration 


WSscn 


I 


The FAA already is considering the 


fucl 
transports 


possibility of lowering emergenct 
requirements for supersonic 
flight control and landing 
equipment ind procedures prove satis 


factory. The goal is to allow a pilot to 


iw wnproved 


stina 
gets 


engine 


btain landing clearance at his de 
mn at the time that he 

off clearance. Fan burner 
th a fairly high pressure rise in the 
mpressor of its basic gas generato 
t efficient supersonic engine 
subsonic iltitude flight if it 
; no burning in the fan stream 


Sane 


the mo 


low 


Maximum operating temperatures in 
the fan burner engine will be about 


the same as those in current operating 
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turbojet engines, with 1,850I 
a maximum. Their overhaul 
expected to be comparable 
Temperatures in a large 
afterburning turbojet are m 
and a considerable operation 
velopment period is forecast 
period between overhauls and 
for these engines will be 
ble within the current e 
work. 


OU 


Military Potential 


Current turbojet design a 
the supersonic transport prol 
shown that fan burner engin 
great military potential above M 
If the U.S. decides to pursue th 


EXPERIMENTAL work on component 
GE 
show the mixer’s efficiency 


some time exhaust mixer is 


in combi: 


which resembles an external sound 


ressor 


opment of high performance manned 
urcraft, then the next generation will 
follow the pattern of the B-70 and 
continuously at supersonic 
Studies indicate that they will 
be powered by fan burner engines 

[he J93 engine in the B-70 can be 
fitted with a fan burner section instead 
if an afterburner. Based on the 
nprovement which already has been 

ilized by adding fan sections to basic 
turbojet engines, this exchange of com- 
ponents could at least double the thrust 
of the J93. It might be possible to 
eliminate two of the six B-70 engines 
if such a fan burner engine was avail- 


ruse 


pee ds 


pe IWCT 


ible 
The primary penalty paid for the in- 


for fan burner engines has been in progress for 
wn in test rig above which is instrumented to 
two gas streams. Drawing of daisy type mixer, 


is shown below. 
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WITH THE VERTOL 107-MODEL II 


The new twin-turbine powered Vertol 107 has 
inaugurated a new era in helicopter operations. 
New York Airways has already ordered ten of these 
tandem-rotor helicopters in the luxurious airline 
version. Five will go into service by the spring of 
1961, providing New York Airways passengers 
with the comforts now enjoyed in conventional 
fixed-wing aircraft. For greater passenger con- 
venience, Vertol’s unique mobile baggage con- 
tainer can be removed, unloaded and replaced in 
minimum time, eliminating one of the most annoy- 


ing causes of passenger delay. 


Airline operation is only one of the many applica- 
tions for the Vertol 107-Model Il. Its twin-turbine 
reliability and ease of handling —its altitude and 
speed characteristics —its water-landing capabih- 
ties—its extra-large cargo capacity and straight-in 
rear loading —its ability to haul loads internally, 
externally or half-in, half-out—all add up to new 
speed, new dimensions in versatility and new 
economy for many commercial and industrial 
applications such as petroleum. mining, logging, 


and construction. 


For complete details on the Verto! 107-Model Il, 


write: Commercial Sales Manager 
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RCA INTRODUCES... 


THE ATC TRANSPONDER WITH BUILT-IN 
“OBSOLESCENCE INSURANCE” 





RCA’s new AVQ-60-B Transponder provides ground 
control centers with positive, instant and automatic 
identity and location of aircraft, independent of the 
pilot. Transponder-equipped aircraft, by expediting 
this identity procedure, contribute immeasurably to 
more rapid and precise air traffic flow. 


One unique value of the AVQ-60-B is its adaptability to 
future regulations governing Transponders. Presently 
configured to operate with 3-pulse side-lobe suppression 
system, the AVQ-60-B is designed and built so that it 
can work efficiently with only the ICAO 2-pulse sup- 
pression system, or with both automatically. When re- 
quired later, 15-pulse reply train and automatic mode 





selection may easily be added. 
The lightness (only 26 pounds including mounts) 
ond compactness (due to transistors) make the 
AV@-60-B applicable to aircraft with rigid 
space and weight limitations. Sectionalized plug 


To assure compactness and durability and to minimize 
the heat dissipation problem, the AVQ-60-B has been 
designed with transistors where they will serve best. 
Regulated power supplies provide stability under all 


environmental conditions. Built-in obsolescence insur- 


in chassis construction is used throughout for 


eee 


easy maintena accessibility 





ance, compactness, efficiency and light weight make the 
AVQ-60-B Transponder the best equipment-\y alue of 
its kind in the industry. 


1 


Sales Engineers will be glz give v ll details 
Our Sales Engineers will be glad to give you full de ails Fhe Most Trusted Name 
on the RCA Transponder in your aircraft. Write or 
telephone: Radio Corporation of America, Aviation 
Division, 11819 W. Olympic Blvd., West Los Angeles RADIO CORPORATION OF AMERICA 


64, California. 


in Electronics 





COMBUSTOR for the fan stream on a fan burner engine is shown in the left portion 


of the experimental air duct above. Combustor was tested by GE in 1956 over full 
of operating conditions for a fan burner engine suitable for use on a Mach 3 trar 


creased performance is greater engine 
diameter. The fan burner engine will 
be lighter than a full afterburning turbo 
jet to produce a given level of thrust at 
cruise conditions if burning in the fan 
section is kept low. The fan burner also 
will have lower specific fuel consump- 
tion and will provide greater takeoff 
thrust 


Detail Design 


A few detail design features of a fan 
burner engine will be peculiar to it, 
but many more will be common to all 
types of supersonic turbojets. A general 
description of the components of a fan 
burner engine, based primarily on stud- 
ies by the Gencral Electric Co., follows 
@ Installation. All types of supersonic 
ducted fan engines probably will have 
inlet for air and only one ex- 
haust nozzle. In contrast, some nacelles 
for subsonic fan engines that are be 
ng offered to the military and the 
airlines have one inlet for fan air and 
another for main gas generator air 
Others have two nozzles so that the fan 
exhaust and the gas generator exhaust 
mix after they have left the engine. 

Such installations will be awkward 
on supersonic engines because variable 
geometry will be required on all inlets 
and exhaust nozzles to achieve adequate 
verformance. To reduce the weight 
and complication of variable geometry 
mechanisms, all fan burner engine air 
probably will enter in one inlet and be 
exhausted on a common nozzle. Fur- 
ther simplicity in variable geometry in- 
stallations is possible through combin 
ing the inlets or exhaust nozzles for 
several engines. Two inlets are used on 
the B-70 to feed air to six engines. 

e Compressor. Compressor design re- 
quirements are not stringent compared 
with those on the high performance en- 
gines now flying. Some designers say 
the compressor could be. built with 
10-year-old aerodynamic principles. The 
compression ratio will be moderate, 


only one 
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[ inge 
} port. 


probably in the range of five 
Pressure rise in each stage v 
so that the compressor pro 
have 9 to Current 
formance operate 


12 stages 
ngines 
pression ratios around 13 and 
ind mor 
Only a moderate engine 
ratio is needed ‘on the super 
turbojet because the ram 
in the inlet is high. The det 
design consideration probably 
provide enough compression 
engine to give adequate fuel 
tion at subsonic speeds 
Another design-easing featu 
supersonic engine is that it 
diameter is fixed by its larg 
nozzle. This relieves the « 
design requirement of current 
which calls for small frontal 
low hub-to-tip ratios so that 
must be long and highly load 
sufficient air low at maximum 
The supersonic fan burner cor 
can have a large frontal area wit! 
hub and relatively short, light! 
blades. 


compressor stages 


Critical Problem 


One of the most critical desig 
lems with the compressors on 
sonic engines is a low effecti 
margin which results from the fi 
tortion common to all types of 
sonic inlets when they operat 
a small angle of attack. Wh 
distortion exists one side of th 
must accept a greater mass of 
the other and there is an uneq 
sure distribution at the compr« 

General Electric is consider 
methods of reducing the effects 
flow distortion. One is low bla 
ings on the early and middle cor 
stages and the other is variabl 
pressor geometry in the form of 
»osItion stators. Low blade loading 
help damp out pressure fluctuations and 
variable stators can be tied into the inlet 
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Environmental 
conditioning 


for 
missile 


guidance 


systems 


AiResearch Gyro Conditioners 
for the U.S. Army Sergeant missile 
are the most complete and efficient 
systems of their type. 

The 8 lb. package, consisting of 
heat exchanger, heater, thermal 
switches and three fans, maintains 
a hermetic atmosphere of 85°F. to 
160°F. in an outside ambient tem- 
perature of —20°F. to 140°F. Even 
temperature levels throughout the 
electronic compartment are main- 
tained by an internal fan and low 
velocity air movement. 

AiResearch is the leading de- 
signer of such advanced electronic 
conditioning equipment and sys- 
tems, and this production unit is 
but one example of many produced 
for missile and ground support 
applications. 

When fast attention to your prob- 
lem, high reliability and small unit 
size and weight are important, con- 
tact AiResearch first. 

Environmental conditioning 
equipment has been produced for 
the following electronic systems: 
Detection - Communication 
« Control - Ground Support + 

Guidance 


Write for literature today. 


Aesrac Manufacturing Division 


Los Angeles 45, California 





control system to compensate for fluc- 
tuations also. 

Variable stators have been used on 
the early stages of GE engines in the 
past to reduce the mass flow at starting 
and low speeds, and they are opened up 
at high speed to allow maximum air 
flow through the engine. It is probable 
that more stages of variable stators will 
be required on supersonic cruise engines 
to perform these functions and to help 
correct inlet distortion. 

Compressor blading will be of the 
transonic type, with supersonic speeds 
at the tip and subsonic flow at the hub, 
which has been in use tor many years 
¢ Combustor. Operating temperature 
in the combustor of the gas generator 
of a Mach 3.0 fan burner engine will 
not run more than 100F hotter than 
the combustor of a J79 engine, which is 
about 900F. Main improvement in the 
fan burner combustor will be in im 
proved materials and longer life 
e Turbine. Primary design objective in 
the turbine section of a commercial fan 
burner engine will be to achieve long 
blade life—at least 3,000 hr. Turbine 
operating temperature probably will be 
around 1,850F. Designer's choice will 
be either to add the complexity of using 
uit-cooled blades to get an improvement 
in life or to use solid blades and save 
power and initial cost 
e Fan Blading. Single stage compre: 
is used in the fan section of a GE fan 
burner engine. The blades have a circu 
lar arc section and are capable of pro 
viding pressure ratios of considerably 
better than two. Most fan engines un 
der consideration have fan pressure ra 


ie + 


Lockheed Rolls Out First P 


102 


*BLUCKET’ BLADE is attached to a section 
of the fan rotor above. Upper portion of 
the blucket is a fan compressor blade, and 
the lower portion is a turbine blade used to 
drive the rotor. Center bulge is part of the 
shroud to cut down vibration. 


two so the blades have a 


The high perform 


tios under 
wide stall margin 
ince and efficiency of these single stage 
compressors make it highly unlikely that 
two stages will be needed in the fan 

tion of any high speed ducted fan 
engine 

Blades on the fan « 
ent GE aft-fan engines are 
the outer section of the turbine bla 
that drive them. The combined com 
ponent is called a “‘blucket” and no 
major change is expected in it for use 
burner engines. The forward 


ompressor f 


in fan 


y= 


part of the fan section consists of a 
wheel of these bluckets placed just be- 
hind the low pressure turbine on the 
gas generator. This wheel is connected 
to the gas generator solely through the 
This aerodynamic coupling 


gas stream 
ind 


arrangement between the fan flow 
the gas generator flow has not given th 
GE fan engines different throttle. r 
sponse characteristics than the basic gas 
gencrators that drive them. The blucket 
wheels have low inertia and thev re- 
spond almost instantaneously — to 
changes in the gas generator flow 

[wo main design problems of the 
blucket type of installation have been 
overcome in the development of the 
ift-fan 
mercial service 


engines now approaching com 
hese problems are not 
trouble on fan burner 


expected to give 
fan burner 


engines even though the 
will develop more power in the fan sec 
tion and probably will require two free 


drive the one-stage 


turbine stages to 
fan compressor 
First problem is vibration of the long 
blucket using a 
} shroud as a support between the 


ncayvy\ 
sor and turbine portions of the 


Vhis is overcome by 


compres 
blade, Thi 
ind a portion of it is an 
of each blucket 

The second problem is uneven heat 
ing of the blucket, because part of it is 
in the hot gas generator exhaust and 
part in the cold fan inflow air with a 
temperature differential in the neigh 
borhood of 1.0001 It has been pos 
ible to eliminate enous temperatur 
gradients and thermal 
blucket by desigming for good heat con 


support shroud is segmented 
integral part 


QI 


stresses in the 


roduction JetStar 


First production model of the four-engine Lockheed JetStar has rolled out at Marietta, Ga., and will begin flight-test this month. 
engine configuration (Pratt & Whitney JT-12s producing 3,000 Ib. thrust each) have been tested on a JetStar prototype (AW Mar. 21, 


p- 33). Glove tanks hold 640 gal. each, pushing the range to 2,900 mi. 


Four- 
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duction through the blade and by let- 
ting a small portion of hot gas go 
through the seal ahead of the blucket 
wheel so that the fan inlet air is heated. 
The support shroud is a part of the 
front and rear seal on the blucket wheel. 
Anti-icing is not required for the fan 
compressor stage with this design be- 
cause the fan blade operating tempera- 
tures are several hundred degrees Fahr- 
enheit. 
* Fan Combustor. Combustor in the 
fan stream of a fan burner engine will 
present a slightl different design prob- 
lem than the combustor in the main gas 
generator or in an afterburner because 
it must support combustion at a rela- 
tively low pressure. Combustor in an 
afterburner, where the pressure is high, 
usually is nothing more than a flame 
holder of light metal bent into a “V” 
shape to create a small turbulent area. 
Design of the gas generator combustor 
is more involved to provide complete 
combustion at a lower pressure in a 
short distance. Very low pressure com- 
bustors needed in the fan stream of fan 
burner engines have been tested suc- 
cessfully for several years by GE and 
other engine firms. 
e Exhaust Mixer. An cxhaust mixer 
will be required just before the exhaust 
nozzle on a supersonic burner engine 
to efficiently mix the flows from the 
fan section and the main gas generator 
Even if it were practical on a super 
sonic engine to exhaust the flows 
through separate nozzles and have them 
combine outside the engine, this ar 
rangement does not give the maximum 
in propulsive efficiency. It has been 
proven by GE engineers and others that 
if two streams of different momentum 
and thrust are combined and then ex 
hausted through a common nozzle the 
will provide a greater total thrust than 
if they are exhausted separately 

Main exhaust mixer design objective 
is to have the fan and gas generator 
streams mix efficiently over the engine's 
whole operating range. A number of 
mixer configurations are possible but in 
general they resemble nois¢ suppressors 
on subsonic turbojets. The fluted or 
daisy type mixer shown on page 97 is 
typical. It provides a large mixing sur- 
face and it gives the designer a maxi- 
mum opportunity to adjust the flow 
area for each stream and thereby con- 
trol its pressures. A mixer is most efh- 
cient es ae the static pressures in the 
streams are equal just before they are 
combined. This keeps turbulence at a 
minimum. It is also advantageous to 
have the velocities equal so that shear 
losses are minimized. In general it is 
preferable to mix by speeding up the 
slow stream to achieve a pressure bal- 
ance rather than slowing down the fast 
flow 
@ Nozzle. Exhaust 
area-to-throat-area 


nozzles with exit- 
ratios that can be 
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varied over a wide range are necessary 
on any engine which must operate well 
from static conditions up to 2,000 mph. 
and above. At high supersonic speeds, 
the exit area of the nozzle must be very 
large compared with the thr re 
‘his provides a large conical surface for 
the high pressure exhaust flow to push 
against as it expands down t r 
sure of the ambient atmosph« 

large expansion ratio nozzl 

cient below cruise speed and 

off because the exhaust flow wi 

up the nozzle, and becomes t 

The nozzle area ratio must bé 

under these conditions and th: 

reduced. 


i 


Aerodynamic Nozzles 


If nozzle efficiencies arc 
near 95% under all flight condit 
the Mach 3.0 class transport, 
geometry nozzle that is mor 
cated than those on the Mach 
tary aircraft now flying prol 
be required. Area ratio control 
of these “aerodynamic” 
achieved partially by moving 
faces and partially by deflectin 
haust flow with high pressut 
of air 

Required range of area ratic 
so large Mach 2.0 th 
dynamic” nozzles are generally 
to be inadequate. Completely 
ical nozzles for this speed 
crally are difficult 


Usually thev have two sets 


above 


design 
surfaces, one sect to contract 
into the throat and another 
the expansion cone bevond 
A great deal of work bv en 
] 


pani government ag 


gone into the development 
nozzles of thi 
thev are now regarded 
state-of-the-art 

Another type of exhaust 
plug nozzle—has no moving | 
tests have shown that it can 
efficiency at sea level and a 
Mach numbers at high altitud 
plug nozzle has been described 
ventional convergent-divergent 
turned inside out 

Its exhaust flow passes thr 
annular nozzle and then i: 
against a long conical plug run 
out of the middle of the nozzlk 
exhaust stream expands, the plug 
one boundary for the flow and 
mosphere the other. As the atm 
— drops, the flow strean 
owed to expand and there 
losses due to overexpansion outs 
nozzle 

The effective exit area of th 
nozzle is the area of the flow 
tip of the plug. Since the f 
at this point adjusts naturall) 
pressure of the outside atm 
nozzle area ratio is changed wit! 


lightweight 
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Unique combination 
of advantages in 
GEROTOR aircraft pumps 


The Gerotor pump is a positive dis- 
placement type, delivering a prede- 
termined amount of fluid in direct 
proportion to speed. It is a form of 
internal gear pump — simple and com- 
pact in basic design, (has only two 
moving parts). It is lightweight, 
valveless, provides exceptional per- 
formance at high altitudes and has 
low wear over a long service life. In 
addition, it is balanced and extremely 
quiet in operation. 
> Structure and operation of the 
Gerotor pump is relatively simple. The 
moving elements are the toothed 
“Gerotors” — inner and outer. Both 
turn in the same direction and either 
one may be driven. The inner element 
always has one less tooth than the 
outer and the “missing tooth” provides 
a chamber to move the fluid from the 
inlet or suction port to the discharge 
port. (See Figure 1). 


200 
0608 


FiG. 1 
> Low relative speed and closely held 
clearances between the two Gerotor 
elements mean high mechanical effi- 
ciency is maintained. 
> Slow opening of the chamber as it 
traverses the large inlet and discharge 
ports results in avoidance of the sud- 
den shock, rapid pressure change and 
turbulence which, in other types of 
pumps, results in foaming and lowered 
efficiency. Thus, Gerotor pumps offer 
exceptionally good performance at 
high altitude. 
> Valveless design insures absence of 
mechanical troubles associated with 
the operating complexity and service 
and wear problems inherent in valve 
construction. 
> Applications for Gerotor aircraft 
pumps lie in the range of pressures up 
to 1000 psi. They are suitable for low 
pressure hydraulic and servo systems, 
hydraulic motors, lube, scavenge and 
booster service, electronic coolant 
pumping in aircraft and guided mis- 
siles, and similar applications. 
> Technical data—is available and your 
inquiry is invited. Write: 


W. H. NICHOLS CO. 


48 Woerd Avenue, Waltham 54, Massachusetts 





"Our previous hose gave out after only 1200 to 1400 starts... 


Thermoid-Quaker Jet-Starter Hose 
good as new after 3,500 starts” 


says Mr. B. V. Darress, Maint. Supr. Pan American World Airways. 


Jet-starter hose has to take unusual abuse: transmit hot air 
up to 500°F at up to 600 MPH under sub-zero conditions 

.. withstand dragging over abrasive surfaces. Yet it must 
be light-weight and flexible... easy to handle and coil on 
the starter truck for storage—and it can’t kink, collapse 
or burst. 

Thermoid-Quaker Jet-Starter Hose meets these “impos- 
sible” specifications and has proved it can take this kind of 
abuse with Pan American World Airways and the U. S. Air 
Force. According to Mr. B. V. Darress of PanAm, their 
previous hose became unserviceable after only 1200 to 1400 
starts. Thermoid-Quaker hose has already outlasted the 
former hose by three to one and still looks like new! 


THERMOID DIVISION 


Economical service like this is extremely important to 
both commercial and military jet operations. In fact, this 
Thermoid-Quaker ‘‘Dacron”’ and Silicone rubber jet-starter 
hose was developed for military use, and is used by the gov- 
ernment. “Dacron” cross-braid construction distributes the 
load evenly, prevents kinking; and the seamless silicone rub- 
ber tube and bonding layer resist heat and provide flexibility 
under low temperatures 

Get complete information, including Technical Data, on 
Thermoid-Quaker Jet-Starter Hose from your Thermoid 
Division industrial distributor, or write Thermotd Division, 
H. K. Porter Company, Inc., 200 Whitehead Road, Trenton 6, 
Neu Jersey. 


H.K.PORTER COMPANY, INC. 


PORTER SERVES INDUSTRY with steel, rubber and friction products, asbestos textiles, high voltage electrical equipment, electrical wire and cable, wiring 
systems, motors, fans, blowers, specialty alloys, paints, refractories, tools, forgings and pipe fittings, roll formings and stampings, wire rope and strand. 





need for any variable geometry or auto- 
matic contro] system. 

Plug nozzles for turbojets have been 
under development for some time by 
many engine companies. The only 
operational plug nozzle today is on the 
Pratt & Whitney J52 installation on 
the North American Hound Dog mis 
sile. 

Performance of the plug nozzle has 
proven to be competitive with the vari- 
able geometry convergent-divergent 
nozzle. 

They will provide roughly the 
same thrust coefficients under most 
flight conditions. The plug nozzle is 
lighter because it does not need a 
mechanical mechanism to change its di- 
mensions. Its main disadvantage is a 
more stringent cooling requirement be- 
cause the plug is located inside of the 
exhaust stream. 

The greater number of engine operat- 
ing variables characteristic of fan burner 
engines makes analysis of them some- 
what more difficult than for current 
turbojets but at the same time provides 
more ways to do the same job. A typical 
paper engine designed by GE to meet 
the requirements of a Mach 3.0 com- 
mercial transport would have the 
following percentages of its total power 
produced by its fan section and gas 
generator—during sea level takeoff with- 
out burning in the fan section, the gas 
generator would produce 55% of the 
exhaust energy and fan stream 45% 
These percentages would be reversed 
during transonic acceleration and climb 
when fan burning was used. At Mach 
3.0 cruise with little or no fan burning 
the fan section would account for 60% 
of the exhaust energy. 


Hope Raised 


The facility with which the operat- 
ing parameters of the fan burner engine 
may be varied has raised some hope 
among powerplant engineers that it can 
be used to ease the very difficult job of 
designing supersonic inlets. In this re- 
spect it may prove possible to largely 
overcome the air spillage problem when 
the entrance or capture area of a super- 
sonic inlet remains fixed over a wide 
Mach number range. 

The air spillage causes high drag so 
that today the entrance area must be 
variable and any excess air must be 
dumped efficiently at some location 
aft of the inlet. The hope is that the 
thrust of the fan burner turbojet can be 
kept constant while the total air ss 
flow through the engine is varied by 
changing the percentages of cnergy 
produced in the fan section and the 
main gas generator. If this can be done 
the complexity of the inlet’s variable 
geometry mechanism can be reduced by 
keeping the capture area constant and 
only varying the throat area. 
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‘General Electric can solve 
your special heating problems 


Whatever your thermal condition- 
ing problem, General Electric can 
design and build specialty heating 
products with a high degree of re- 
liability. Here are good reasons why: 


GENERAL ELECTRIC EXPERIENCE in 
specialty heating dates from World 
War II, when we fabricated such 
items as heated flying suits and 
camera covers. We are now produc- 
ing reliable heating equipment for 
the sophisticated requirements of 
today’s aircraft and missiles. Some 
examples: we are currently working 
on products designed to thermally 
condition propellants, batteries, elec- 
tronic components, hydraulic sys- 
tems, and airborne cameras. And 
these products can be molded or 
tailored to any shape desired. 


UP-TO-DATE MATERIALS, coupled with 
our extensive design and fabrication 
experience, enable us to build dura- 
ble, lightweight heaters that wil! with 
stand severe vibration or shock 
These materials are flexible over a 
wide range of temperatures, and 
possess a high degree of resistance 


to water, oil, and chemicals. The 
illustration demonstrates the mold- 
ing of a high temperature plastic 
material. 


FOR MORE INFORMATION, contact 
D. R. Barbour, Manager—Engineer- 
ing, Specialty Heating Products 
Section, General Electric Co., Cox- 
sackie, N. Y. (Phone Coxsackie 
6-5631), or mail coupon. 


| GENERAL ELECTRIC COMPANY 
| Specialty Heating Products Section 
Coxsackie, New York 
Please send bulletin GEA-6283A on “G-E 
| Specialty Heating Equipment.” 
| O for immediate project 
| O for reference only 


| NAME 
| POSITION 
| COMPANY 
| CITY 

















Progress /s Our Most Important Product 
GENERAL @@ ELECTRIC 
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NEW! tow cos 


all-electronic 
totally-transistorized 
DIGITAL 
MULTIMETERS 


Now in a single 514” or 834”x 19” panel 
Digital Multimeters for measuring any 
combination of AC/DC volts, AC/DC 
ratios, and resistance, with new pre-amps 


for higher sensitivities, optional electrical 


output and print command capabilities! 


FLIP-TOP BOX 
CONSTRUCTION 
FOR EASY 
MAINTENANCE, 


50 readings per second, average 

Inline “‘SUPER-NIXIE" readouts 

0.01% accuracy 

1000 megohm input impedance 
Automatic, manual and remote ranging 
Automatic polarity 

Twin Zener diode internal reference 

Front panel sensitivity control 

Etched circuits, plug-in card construction 
Will operate directly in multi-point scanning 
and print-out data logging systems without 
any additional circuitry or auxiliary equipment. 


Electro instruments, inc. 
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Many variations of these basic models including AC ratiometers, milli- 
ohmmeters, microvoltmeters and specialized measuring instruments 
tailored to individual systems requirements are available in the same 
physical configurations. Ask your EI sales office or representative for 
complete specifications today! 


| 3540 AERO COURT 
SAN DIEGO 11, CALIF, 





Ferranti Developing Radar Fire 


Control System for Foreign Jets 


Airpass II, a radar fire control system 
being specified for export versions of 
the Saab Draken, Dassault Mirage 3 and 
English Electric Lightning, is currently 
in development. 

Based on the original Airpass, part 
of the Lightning P.1B weapon system, 
the development is being financed by 
Ferranti, Ltd., Edinburgh, as a private 
venture. Saab has already specified Air- 
pass II as standard for its advanced 
Drakens for the Royal Swedish Air 
Force 

Major reason for the development is 
foreign interest in a fire control system 
with a “ground mode” form of opera- 
tion, permitting the use of the equip 
ment against ground targets and as a 
low-flying navigational aid. Mapping 
and terrain clearance features are built 
into the new system. 


Primary goal was to increas 
versatility of the sighting system 
out making it appreciably larg 
heavier. Airpass system develop 
the English Electric Lightning 
single package carried inside the 
“bullet” nose of the plane. The pé 
radome serves also as the acrod 
spike to fofce the initial shock 
Behind the radome is the faired 
tainer which houses all the rest 
avionic equipment associated w 
system except for the sight itself 
the pilot's controls for the sight 

Design objective for the syst 
to meet attack of conventional we 
In addition, being specified f 
P.1B meant that the accent would 
air-to-air interception modes 
tack. Thus the first function of 
systems is to provide air-to-ail 


' 
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Quick 
Turnaround 


for instrument repair 


and overhaul 


Honeywell's Aero Division 
now offers a competent, ver- 
satile service in the field of 
instrument repair and over- 
haul. This service is handled 
in Honeywell Aero’s separate 
Repair and Overhaul facility 
aa available to commercial 
as well as military organiza- 
tions. Most noteworthy fea- 
ture is the economical and 
uick turnaround of repaired 
per Close control 
throughout the repair cycle 
results in consistent meet- 
ing of scheduled deliveries. 
Skilled personnel are well 
qualified to repair and over- 
haul even the most complex 
of missile guidance systems. 

Aero Division services all 
makes of devices in the fol- 
lowing categories: 


Electronic Devices 
Mechanical Devices 
Pressure Devices 
Hydraulic Devices 
Nonfloated Gyros 
Floated Gyros 


For free brochure with com- 
plete details, write: Minne- 
apolis-Honeywell, Aero Divi- 
sion, P. O. Box 330, 2600 
Ridgway. Road, Minneapolis 
40, Minnesota. 





Honeywell 
BH) My Pls Gn 
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car is t * 


AIRPASS components, laid out at left before nose of a Canberra jet bomber, include 
(left to right) hand controller, attack sight, radar display, fire control computer and radar 


* 
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Why the airlines are turning to 


Complete reliability is the reason. The plain fact is that more 
and more airlines, faced with problems of reliability, perform- 


ance, and maintenance of plumbing systems, are retrofitting 
with Resistoflex hose assemblies of Fluoroflex®-T! 

In fuel, hydraulic, lubrication, water injection, oxygen and 
other special service lines, the increased maintenance and 
replacement demands of higher temperatures, impulse pressures, 
and corrosive solvents can be met most economically with 
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Resistoflex’s Fluoroflex-T swaged-fitting hose assemblies. 
Fluorofiex-T, Resistofiex’s proprietary Teflon® product, is com- 
pletely non-aging, completely unaffected by temperatures up 
to 450°F. The swaGep FITTING, pioneered and developed by 
Resistoflex, recently received WADC recommendation as stand- 
ard for Air Force field assembly with tetrafluoroethylene hose, 
What's more, Resistoflex’s recently-developed portable 
swaging machine, which produces factory-quality assemblies in 











KEY JOROFLEX-T HOSE APPLICATIONS 
Fue! | F 
Lub Lines L 
Hyd: Actuator Lines HA 
Pneu Actuator Lines PA 
Inst ontrol Lines ic 
Brak B 
Fires es FP 
Auxi Power Lines AP 
Wate ction Lines wi 
Passe Ixnygen Lines PO 
Grou: pport Eqpt. Lines 

Spring Guard) 
Bent Metal Tubing 


FLUOROFLEX-T 


the field, further extends the maintenance economies of Resisto- 


flex hose assemblies. More than 6 million Resistoflex swaged i" ie S | S T oO ee a gE xX 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


fittings have been used in Fluoroflex-T assemblies with never 
a blow-off in service. 


CORPORATION 


, : COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
So, for maximum performance, long life, and complete 


dependability—p/us the resultant economies of minimum opera- 
tional delays and maintenance—retrofit with Fluorofiex-T. ernaratin ts 6 Retain i Odie Ot 
Write for more information today. Teflon is Du Pont’s trademark for TFE fluorocarbon resins. 


Plants in Roseland, N. J. « Anaheim, Calif. « Dallas, Tex. 
Sales Offices in major cities 





... NEWS IS HAPPENING AT NORTHROP \ 


This thirty-first parachute decal denotes the 
successful completion of as many surveillance 
missions. Informally dubbed “Repeater” by its 
crew, this is not an unusual SD-1. Many Radio 
plane SD-1 drones have exceeded “Repeater’s’ 
record, because Radioplane designs these sys 
tems to be rugged, simple, and reliable. 


ARMY'S SD-1 RACKS UP 31 MISSIONS 
..._ READY FOR 31 MORE! 


At the Army Electronic Proving Ground, Fort Huachuca, Arizona, tough 

little SD-1 drones from Radioplane perform mission after mission training PILOTLESS AIRCRAFT 
troops in the tactical use of drone aerial surveillance. Under the direction FOR AERIAL SURVEILLANCE 
of the U.S. Army Combat Surveillance and Target Acquisition Training FOR TARGET TRAINING 
Command, they are launched and return with photo intelligence within FOR WEAPON SYSTEM EVALUATION 


minutes. The SD-1 serves our tactical organizations in the U.S. and over- 
seas in Europe and the Far East gr 


Reliability is the keynote in Radioplane design whether the product is a — 
tactical SD-1 drone like “Repeater,” a target missile, or a landing system RADIOPLANE 
A Division of NORTHROP CORPORATION 


for a space vehicle. 
Von Nuys, California, end El Poso, Texos 





search and automatic target tracking. 
Second function common to both is to 
provide radar assistance for cither blind 
or visual attacks using a varicty of air- 
to-air weapons. ‘The Lightning uses can- 
non, unguided rockets and de Havilland 
Firestreak infrared homing missiles. 

The radar assistance has been ex- 
tended in Airpass II to help the pilot 
attack surface targets. Because he would 
normally approach these targets at low 
level, the radar portion of Airpass II 
can be used for ground mapping, for 
contour flying with warning of obstacles 
or for indication of terrain clearance 
In the latter case, the design gives th 
pilot steering signals so that he can fol 
low a specific course and clear obstacles 
en route 

Original Airpass system uses radar 
canning during the search phase and 
presents this information to the pilot 
When he identifies a target, he locks 
the radar beam onto automatic track 
ing, and th ipproa h computer in th 
system gives him signals to follow to 
make the interception of the attack 
This system is not completely auto 
matic, but depends on the pilot to close 
th loop 

Sight presents both a radar displa’ 
ind optical aiming at the pilot's choice 
Radar hand controller is installed on the 
left side of the cockpit and used by the 
pilot to aim the scanning roughly in 
the direction he chooses. First photos 
of Airpass system for the Lightning 
were shown in Aviation Week (Sept 
28, 1959, p. 64 


Israel Orders 26 

. “ee 
Mirage 3 Fighters 

Paris—Isracl next year will begin tak- 
ing delivery of its first batch of French 
Dassault Mirage 3 interceptors 

The recent Franco-Isracli contract 
marks the first export success of this 
French aircraft. Details of the contract 
have been kept secret and no official 
announcement will be made. This pro- 
cedure, requested by Israel, was fol- 
lowed in past years when France sold 
Mystere jet fighters and Vautour jet 
bombers to the Israeli air force 

French industry sources, however, 
indicated that the initial quantity 
ordered by Israel was 26 Mirage inter- 
ceptors plus an option on an additional 
14. Price of each aircraft was reported 
fixed at $2,500,000. This pnce is 
slightly higher than the French quoted 
when trying to sell the Mirage 3 to 
West Germany. 

French are also hoping to sell the 
Mirage to the Australian air force. An 
Australian mission currently is studying 
the aircraft in France. French air force 
has ordered 200 Mirage 3s with initial 
deliveries slated to begin this Septem- 
ber. 
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HIGH POWER 
IN SMALL PACKAGES 


Yuba-Dalmotor Division is modern, 
diversified and flexible— 


from design through production 


Yuba is constantly developing precision specialty 
components for integrated electronic systems in aircraft, 
missiles and industry. Yuba’s proven capabilities for 
research, design, development and production assure you 
of the finest in precision equipment. In the field of 
airborne motors and generators, for example, Yuba- 
Dalmotor Division has moved ahead. They will design 
and produce to your strict specification— with minimum 
lead time. Shown above are several of the Yuba-Dalmotor’s 
carefully produced precision products. 

Yuba also produces signal converters, radio sondes, 
special purpose computors, telemetering and communi- 
cations systems, and special instrumentation as well as 
mass-produced precision motors of all sizes. 


specialists in electronic and 
electromechanical equipment 


YUBA-DALMOTOR DIVISION 
1375 El Camino Real, Santa Clara, California 


YUBA CONSOLIDATED INDUSTRIES, INC. 


Sales Offices in Atlanta « Buffalo * Chicago « Cleveland « Houston « Los Angeles « New York 
Philadelphia * Pittsburgh * San Francisco ¢ Seattle 
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ANY TIME is the right time to order Timken® 52100 steel tubing. We’ll ship with- 


in 24 hours from our new warehouse. 101 sizes of tubing are available, ranging in size from 
1” to 10%” O.D. with a wide selection of wall thicknesses. It’s handy to use when you need less 
than mill quantities, too! We can also give you extra fast delivery on 51 sizes of nickel-moly 
tubing. The Timken Roller Bearing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ‘“Timrosco’’. Makers of Tapered Roller Bearings, Fine Alloy Steel and 
Removable Rock Bits. 
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FORWARD propulsion of the Britten-Norman Cushioncraft is supplied by two Hiller tail rotors; note safety guard (right). 


Cushioncraft Designed for River Travel 


ten-Norman, Ltd., Bembridge A 
Isle of Wight 


The design 
shippers to see whether a rudim 


By John Tunstall 


was instigated 


London—Variations on the funda- 
nental Cockerell N-1 hovercraft princi 
halved the structure weight, 
slashed initial 
proved the acrodynamic characteristics 
of the cushion principle and lowered 
ict velocity, in a new cushion vehidk 
which first public hover trials 


nth 


++ 


amphibious cushion vehicle, op 
for the purpose of transporting 
over short jungle or river segme 
fore shipment, could be 
proposition Speed 
mph. were unnecessar 
Main ad\ includes 
© Avoidance of 
to bruising on 
docks, when the fruit ripen 
eCost of preparing a 
ushion track less than onc t 
ill-weather road 


ple have 


costs im 


ippreciabls 


nt 


THRACiC 
nomic 
made its 
intages 
extensive wa 


road pOuTTN 


rect 

Backed by Elders and Fyffes, Ltd 
banana growers and shippers, the new 
vehicle was designed and developed in 
just under cight months by two former 
de Havilland Aircraft enginecrs, John 
Britten and Desmond Norman of Brit 


tag 


vard of an 


ANNULAR FAN has no 


wheel (left). Intake air passing over annular shroud ring provides 15% of the lift 
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11¢ 


@ Independence during the drought sea- 
on at plantations having only river ac- 
CSS 

¢ Exploitation of new plantations previ- 
usly inaccessible because of high road 
sts. 

Only the Cockerell principle had the 
necessary rugged amphibious capacity, 
Norman told Aviation Week, but an 
nexpensive development with muini- 
mum operational flexibility and control 
ophistication did not look possible 
vased on the same configuration 

The prototype demonstrated weighs 
ne ton empts the minimum eco- 
nomic size—has a circular planform 19 
ft. in diameter, and can carry a driver, 


hub and operates in three planes by nests of wheels; fan is driven by a sports car engine, transmission and road 


le is all-wood structure. 
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This mark tells you a product 
is made of modern, dependable Steel 


Somewhere North of Baffin Bay 


The Arctic is almost as silent and lifeless as an ice-cube. 
But, deep inside it, these 400-foot long missile-detection 
antennas will guard the life of our country. 


LLM 





They're part of a Ballistic Missile Early Warning 
System (BMEWS). Officially, you'd call them surveil- 
lance radar antennas. Yet, they look like over-sized 
baseball mitts. That web-like framework can detect 
(or spot) a far-off missile darting through the shivering 
Arctic sky, and rifle its speed and direction to any of 
our military bases in seconds. 
Up here, weather is a constant battle. Arctic storms 
slam into the 163-foot high antennas, and rake icy 
fingers back and forth over the mesh-faced structures. 
But they'll stand for years. The D. S. Kennedy Com- 
pany, builders, made certain of that by weaving foot 
after foot of USS National Seamless Mechanical Tub- 
ing into every antenna. 
USS National Seamless Mechanical Tubing is an 
ideal load-carrying member, because it resists bend- 
ing stresses in all directions and gives you a superior . 
cross section. It absorbs and localizes shock. And National Tube 
for a given size and weight, the tubular form with- Division of 
stands more load than other sections. United States Steel 
USS National Seamless Mechanical Tubing also 
‘ F : Columbia-Geneva Steel Division. San Francis Pacific Coast Distributors 
fabricates easily into parts. It's stocked by National United States Steel Supply f 
Tube Distributors all over the country. They will pamed States Steel Export Company 
gladly show you how to use USS National Mechanical 
Tubing in your next application. See your National 
Tube Distributor. 


USS and National are registered trademarks 
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CUSHIONCRAPFT is steadied after it develops lift with its air cushion. Port propulsion rotor 


is pitch-controlled and is fully reversible. 


two passengers and some outside cargo 
Designed to operate at an altitude of 
12-15 in., the vehicle is built of wood 
and uses a mass-produced sports car en 
gine and transmission 

lotal outlay so far amounts to about 
$25,000, but similar versions of this size 
could be sold for half this figure. Cost 
of larger vehicles up to 10 tons would 
work out, Norman estimates, at 
$5 per Ib. empty weight, or about the 
cost 
urcraft. Weight to horsepower ratio of 
production vehicles 
best automotive ratings 


ibout 


per pound empty weight of light 


would not excced 


Annular Impeller 


Low cost of the Britten-Norman hov 
ercraft spring from use of an 
imnular impeller rotating over the p 
ripheral nozzle of the craft. The arrange 
ment climinates ducting and hence the 
necd for a multiskinned vehicle. This 

mplifies the enables use of a 
wooden structure and halves the weight 
It also improves acrodynamic lift char- 
icteristics. Use of automotive parts 
makes another contribution to 
the low price 

Rotor dynamics, however, are likels 
to put a fairly low practical size limita- 
tion on the craft. In large craft the 
rotor system may be duplicated, which 
would also enable the retention of mass 
produced automotive units 


largely 


strutcure, 


major 


Design Innovations 


The Britten-Norman hovercraft uses 
in annular air jet around the periphery 
of the craft to maintain the cushion 
in exactly the same manner as is 
employed in the Cockerell N-1] hover- 
craft. Likewise the jet curtain is di- 
rected inward and then deflected out- 
ward by the pressure in the cushion. 
Rate of change of curtain momentum 
due to the deflection represents a 
force which theoretically exactly bal- 
ances cushion pressure. Consequently 
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the cushion is contained 

relative to the craft, by the air 
the base of the craft and th 
sca surface over which it oper 
delivered to the et 


ibsorbs 


the air 
ind this energ. ibout 
total horsepower installed, th 
half being used for forward pr 


No air is lost from the cushion 


Lift System 
Britten-Norman 


tained the Cockerell lift svsten 
i different method of 
Instead of 
lucted fan 


engine to duct high velocity ai 


vehicle 


gener 
cushion using a 
mounted coaxial 
peripheral jet, the 
craft uses a shrouded annular 
the same diameter as the jet anc 


3 ng: 


ipa at, 


thereby discharging directly downward 
into the nozzle. 

Aerodynamically, Norman told Avia- 
rion Week, the relative behavior of 
these two compressor systems is roughly 
inalagous to wing aspect ratio in the 

ise of aircraft. By moving a large 
mass of air at a lower velocity than the 
hovercraft, it derives the same air reac- 
tion advantages as do aircraft with 
higher aspect ratios. 


Spray Effects 


Besides being more efficient, the 
ground erosion or spray effects caused 
by the curtain are decreased consider- 
ibly. 

rhe actual jet velocity in the cushion- 
craft of 50 fps. is only about one third 
that of the hovercraft. 

Locating the annular shrouded ro- 
tor—it has 40 aerofoil blades, 25 deg. 
pitch, and is about one foot long—over 
the jet outlet eliminates ducting and 
hence the multi-skin construction 
needed in the hovercraft. Absence of 
lucting and the resulting ability with 
the configuration to use spruce and 
plywood construction has reduced spe- 

fic structural weight characteristics, 
ind lowered cost several times. There 

also the advantage of reduced duct 

SSeS 

Ihe proportion of lift provided by 
the cushion, which is directly related 
to the cushion pressure, is also reduced. 
Whereas in the hovercraft the cushion 

velops virtually all the lift, in the 
Britten-Norman craft it takes two 
thirds of the weight. The remainder 

developed about equally by the ver 
tical component of the initial jet cur- 
tain thrust and the aerodynamic lift 


“ e. 


View of Enlarged Bell Iroquois Mockup 


First view of new Bell YHU-1D Iroquois turbine-powered helicopter, now under develop- 


ment, shows full-scale mockup (minus 1 


stor blades) recently inspected by a group of mili- 


tary personnel attending a development engineering inspection at Bell Helicopter Corp.’s 


Hurst, Tex., plant (AW June 27, p. 35 


YHU-1D has a larger cabin than previous HU-1 


versions, with capability for carrying 12 fully-equipped soldiers, a 50% increase in capacity. 
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SMALL APPETITE 
NOISE SOURCES 


service-proved and available now 


Until recently signal simulators for monitoring radar receivers 
or microwave relays were of two types. One was a big and 
heavy ampere eater with cumbersome auxiliary equipment; 
and the other was a sensitive though delicate instrument 
suitable only for the laboratory. 

We call your attention now to the Litton 2000 series of 
miniature gas noise sources. The Litton 2000 for waveguide 
use is pictured above. It has a first cousin, the Litton 2007 
designed for coaxial cable use. We call your attention because 
most tubes in this series are now in production and we suspect 
there are frustrated design engineers who will receive this 
announcement with keen interest. 

Our gas noise sources may properly be called miniature. 
They require only inches of space, smaller, lighter auxiliary 
equipment, and small voltages and currents. Around 500 
volts fires them: 100 milliamperes maintains them. These 
characteristics, plus others, have caused them to find numer- 


ous applications: for in-flight calibration and test of aircraft 


LITTON 


BARRATRON® TRANSMITTING TUBES « 
OSCILLATORS « GAS 


DIRECT-WRITING C 


TUBES ¢ NOISE 


CRT « 


DISCHARGE 


RT *« COLOR 


CAPABILITY 
THAT GAN CHANGE 


YOUR 
PLANNING 


INDUSTRIES 


MAGNETRONS e« 


STORAGE 


microwave receivers; as automatic watchdogs on airborne 
radar systems; and in other systems which require various 
immunities to vibration, shock, humidity, and temperature 
evcling. 

The Litton family of miniature gas noise sources, like all 
Electron Tube Division products, was designed to solve 
specific end item functions. We have found that this philos- 
ophy contributes to consistent reliability: tubes do their jobs 
more efficiently, for longer periods of time, and at lower overall 
cost to the buyer. Other advantages also result. For example, 
these noise sources require no ageing-in and the L-2000 is 
replaceable in the field without changing the mount. 


S, C, X and K bands are 


concerned with radar transmission, or 


Spec ific frequene Y ranges in a” 
If you 


with microwave data links of any kind, we'll gladly send you 


coy ered. are 
more information. Write to Litton Industries Electron Tube 


Division, Office Al5, 960 Industrial Road, San Carlos, Calif 
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Commercial Hovercraft 

London—A_ 25-ton _hovercraft—the 
SRN-2 is being constructed in the Isle 
of Wight by Hovercraft Development, 
Ltd., and Westland Aircraft (Saunders- 
Roe Division), Design speed of the 
SRN.2 is 70 kt. and the enclosed cabin 
will accommodate 68 passengers (AW 
Sept. 14, 1959, p. 30). 

SRN-2 will be powered by four free- 
turbine engines, probably the Blackburn 
Marbore, driving fans for lift and aircraft- 
type propellers for forward propulsion. 
The hovercraft is scheduled to be com- 
pleted by the fall of 1961, which will 
make it the first entry in the commercial 
hovercraft field. 














leveloped by the intake air passing over 
the annular shroud ring of the rotor 

The annular rotor, which has no 
a circular track bv 


being lo 


is located in 
mall solid-tire wheels, six 
cated in each axis for a total of 18 
wheels. Driven by a friction wheel, the 
peripheral velocity of the rotor reaches 
240 mph. with centrifugal accelerations 
f the order of 300g. The designers 
realize that this method of locating 
1 rotor under these conditions is on¢ 
of the trickiest details of the con 
figuration, but fecl they have alreadv 
olved the problem. Heat alone could 
melt ordinary rubber and thev have 
iwoided thi 
duthane 
thane—which has 
veloped 

Ihe two-dimensional airfoils used 
generate a lift coefficient of 1.2 which 
Britten is certain can easily be improved 
The system is also amenable to a rela- 
tively simple, variable pitch control if 
this is thought Rotation 
of the craft is prevented by slotted 
stators, which remove any tangential 
components in the jet curtain 

Off the shelf proven high perform- 
ance transmission consists of a quan- 
tity produced Coventry ‘Climax sports 
car engine and a Rootes MG automo- 
tive gear box which together cost less 
than $900. This installation drives a 
standard racing car wheel with a 
Michelin X tire which is loaded verti- 
cally and directly on the upper surface 
of the rotor shroud. During the de- 
velopment program the larger Jaguar 
automotive engine, using the Gnat air- 
craft landing wheel as the friction 
drive wheel, will be used. The Climax 
four cylinder, gasoline engine is consid- 
cred the most highly anelneal automo- 
tive engine in Britain and can be 
cruised continuously at 170 mph. and 
4,700 rpm. 

A geared shaft drives twin Hiller 
tail rotors which are driven unidirec- 
tionally for propulsion and differentially 
for maneuvering purposes. 


problem by using solid 
based on_ polyure- 
recently de- 


rubber 
been 


necessa;©ry 
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Pioneering is our business... 


BENDIX 
2” FLIGHT INSTRUMENTS 


All integrally lighted to MIL-L-25467A 


SENSITIVE ALTIMETER 

BENDIX TYPE 1587— Extremely accurate 
3-pointer altitude indication, in fe: 

ated from aircraft's static pressur 
Calibrated pressure-altitude rang: 

to +60,000 ft. Adjustable ground 
pressure reference, from 28.1 to 31. 

of H Meets Exhibit WCLCI 
(modified for barometric set). 


VERTICAL VELOCITY INDICATOR 

BEN DIX TYPE 1655— Provides indication 
of aircraft's rate of ascent or descent up to 
6000 ft/min. Temperature and altitude 
compensated. Compensation also provided 
to reduce errors due to rapid rate of change 
in temperature of static source. Adjustment 
provided for zero-setting. Meets MIL-I- 
18804A (ASG). 


a 
a . 


WHITE By DAY 


AIR SPEED INDICATOR 

BENDIX TYPE 1458—Single-pointer, 
range 100-850 knots. Diaphragm-operated, 
through temperature-compensated amplify- 
ing linkage, by difference between static 
pressure of the air through which the plane 
1s flying and the impact pressure created by its 
forward velocity. Meets Exhibit WCLCI-1-51. 


TURN AND SLIP INDICATOR 

BENDIX TYPE 1738—Provides attitude 
information to pilot to keep aircraft laterally 
level and in longitudinally straight flight. 
Helps establish desired rate of turn and 
proper bank angle for that rate of turn. Turn 
indicator incorporates air-driven gyro. Slip 
indicator is a ball-type inclinometer. Meets 
MIL-1-8687A. 


Easy to read, accurate, dependable 


Each of the above instruments is panel- 
mounted and has a two-inch, direct-reading 
dial. They are integrally lighted in accord- 
ance with MIL-L-25467A—red by night, 


white by day—by 5 volts AC or DC. Oper- 
ating temperature range is -55°C to 
Mew C. Can also be provided with white 
ight. 


For additional information, write: 


Pioneer-Central Division 


HICKORY GROVE ROAD * DAVENPORT, IOWA 


West Coast Sales and Service, Burbank, Calif. 
42nd St., New York, N. Y. 


Bendix International Division—205 £ 


“Candi” 


Aviation Electric Lid., Montreal, Quebec, Canada 





Avro 748 turboprop feederliner is shown on its maiden flight from A. V. Roe, Ltd.'s, flight test ficld at Woodford, England 


Avro 748 Turbine Transport Makes First Flight 


Prototype of Avro 748 turboprop  feederliner has made its first flight 17 months after A. V. Roe, Ltd., made decision to proceed 


with the project. Plane sells for about $476,000 (AW Sept. 14, 1959, p. 74) and is powered by two Rolls-Royce Dart Mk. 514 turbo- 
Plane’s gross weight is 33,000 Ib. Project included construction of a mockup 


props of 1,740 eshp. each. First flight lasted 2 hr. 45 min 


and a second fuselage, used for structural testing in a water tank at Woodford, England (AW Nov. 30, p. 42). 


- atndee OE — 


48 utilizes Vickers Viscount systems and power pack, 


I'ransport carries 40 passengers at 230 kt. cruise speed. The 7 
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Rotary-Wing Booster Recovery Studied 


New York—Controlled recovery of 
high-thrust rocket boosters and nose 
cones by means of stored energy rotor 
systems will be investigated for the Air 
Force by Kaman Aircraft. 

Ihe rotary wing retardation devices, 
also applicable to the recovery of ejection 
and space capsules, will be studied by 
Kaman under a Fiscal 1960 Air Re- 
search and Development Command 
contract totaling $448,000 (AW Jul 
+, p. 39). The rotary wing recovery 
method is thought superior-to folding 
wing glider and parachute methods in 
that it permits directionally-controlled 
descent and a low-impact landing with 
) minimum weight penalty. However, 
studies of other retardation methods are 
under investigation 

Kaman’s ARDC contract will consist 
of two phases, which will be conducted 
concurrently. The first phase wil! con 
cern the building and testing of a 196 
Ib. rotary wing device. This device will 
be released from aircraft at high sub- 
sonic speed (600 kt.) at altitudes to 
50,000 ft. This will provide investiga- 
tion of high subsonic deployment, re- 
tardation, guided control of descent to 
a preselected landing site and flare-out 
landings with near zero velocity in both 
horizontal and vertical direction 

I'he second phase of the contract calls 
for a study to determine the feasibilits 
of recovering large packages at hyper- 
sonic speeds from high altitudes. 

The ieiivenien company considers the 
rotating recovery system a natural ex 
tension of two earlier programs, the 
Rotochute air delivery package and its 
drone helicopter guidance project. The 
Rotochute, pea oe for the Navy and 
Marine Corps, delivered payloads from 
6 to 900 Ib. with both fixed-length and 
telescoping blades from 1 to 24 ft. in 
diameter. The Rotochute, although 
successful in tests, was never placed in 
production. 

The company’s drone helicopter, a 
Kaman HTK-l, demonstrated con- 
trolled hovering and cruising a in 
1952. The project was conducted under 
Office of Naval Research contract. 


Subsonic Tests 

The subsonic rotary wing recovery 
tests will employ a modified KRC-4 
Rotochute. The 196 Ib. package (blades 
folded back) will be mounted on the 
bomb rack of a jet aircraft and released 
at a speed of 600 kt. Upon release, a 
delayed action squib releases a torsion 
spring and rotates a cam to force all 
four blades to pivot and extend out 
from the body axis. Simultaneously, 
another squib releases the governor 
compression spring causing the blades 
to sweep forward and impart initial ro- 
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tate effectiveness of controlled 


recoveries by means of rotary wing retardation devices. 


tation to the system. Once 
is brought up to speed, the 
free-coning. Directional stabilit 
provided by a fold-out tail fin 
Rotor speed is governed by 
compression spring acting thr 
lever which retracts or extend 
points of the blade flapping 
This creates a constant speed 
changing the collective pitch 
blades. A swashplate, blade pitch |! 
ings and connecting links provid 
pitch. 


Initial Tests 


During initial tests a ground 
consisting simply of a cable 
from the nose of the Rotoch 
initiate flare-out sequence. 

The flare sequence begins by 
the swashplate (by clectrical jack 
to the full aft cyclic position an 
ing the governor spring to increa 
rpm. After a preset time interval 
longitudinal cyclic returns to 
and the governor spring is compr 
to cause the blades to go to in 
collective pitch. This should reduce 
vertical speed of the Rotochute sufh- 
ciently to achieve a near-zero speed 
ground impact. 

The control system consists of a 
d.c. relay servo system in the lateral 
axis only. Longitudinal axis con- 
trol is held at a constant angle to per- 


essed 
rease 


mit a predetermined glide slope during 
controlled flight. “Left-right” control 
signals are interpreted into command 
signals to introduce lateral cyclic control 
to the blades. The data link is a two- 
way pulse amplitude modulation-FM 
system. 


Test Drops 


Approximately 25 drops will be made 
with the Rotochute under varying con- 
ditions. The first five drops, to test the 
opening, descending and landing se- 
quences, and the following 10, to test 
cyclic control, will be made at speeds 
no greater than 200 kt. and altitudes to 
5,000 ft. This will permit testing at 
Kaman’s Bloomfield, Conn. facility. 
The last 10 drops, utilizing full guidance 
and controls, will be made at higher al- 
titudes at speeds to 600 kt. and will 
require a military test range with radar 
facilities. 

Phase two of the rotary wing recovery 
study will attempt to define the opti- 
mum conditions and ultimate applica- 
tions for the concept. 

This feasibility study will include: 
facilities. 

e Studies to determine supersonic and 
hypersonic aerodynamic characteristics 
of various blade sections, missile body 
configurations. 

© Parametric performance surveys to de- 
termine the relationships between rotor 
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and vehicle configurations. Optimum 
number of blades, vehicle velocity versus 
rotor rpm., vehicle size versus velocities 
ind trajectories and aerodynamic, 
chanical and 
will be investigated 

e Dynamic analysis will per 

to determine governor requirements f 
i selected range of pavload t 
quirements 

e Acrodynamic heating effects 


sonic speeds will be studied to determine 


acroclastic requil 


+ 


1} ; 
lade structural requiremen 


] line —_ 
ic COOUnNYg md 


vility of bl 


it 

quirements for hypersonic opera 
e Opening cycle characteristics 
lected pavloads and 

be studied in effort t 
celerations 

e Governor requirements f 


from hypersonic to sul 


soni 
t pil 
everal selected vehicle parameters 
will be investigated to show heig] 
elocity of deploy: vent, esti 
weight and components 


vehicles, rates of descent obtainal 


a . 


requirements for cooling and the neces 

sity for special metallurgical techniques. 

Stability requirement, governor charac- 
tics and flare-out techniques also 
be indicated in the report 


“ 
Japan Commands 

Air Defense Centers 
lokvo—United States forces in Japan 
scheduled to turn over three air de- 
ontrol centers to Japan's self de- 
se air fore his month. The centers 
ire loca n t ( S. bases—John- 
n, Misaw l uki—which were 


inted to U.S. forces under the U S.-| 


Japan mutual urity pact just re sed | 


. i 
ind which has been the center of a 
political 


} 


turned over radar stations to the 


Japanese and the air defense control 

rs are the next step in the 
s of readving the Japanesc to take over 
Ihe centers have 


Japanese and 


DIrOC- 


their own air defense 
been jointly manned bi 


U.S 


personnel for some time 


\ 


. 


Missile Component Uses Chemical Milling 


Technique called Chem Size, developed by Anadite, Inc., Los Angeles, Calif., can bring 
low quality steel and other metals previously thought unfit for aircraft and missile use to close 
tolerances at a specific gage. Above is stainless stee] dome (4335 AMS steel) for a missile fuel 
tank which was brought to a tolerance of .248 in. through chemical milling which elimi- | 


nated surface pits. 


CTISIS Last vear the U. §S.| 





MOTOROLA 








ek a as 


Military Electronics Division 


EVOLUTION 


REVOLUTION 


REVOLUTION in electronics may have 
its genesis in the evolution and synthesis 
of four prime areas: the rapidly maturing 
technologies of semiconductor develop- 
ment and production, surface passivation 
and stabilization research, electronic 
ceramic engineering and controlled 

thin film deposition. Synthesis of effort 

in many scientific and engineering 
disciplines is required to achieve break- 
throughs in these areas and accelerate 
the evolution from conventional to 
microelectronic circuitry. The Solid State 
Electronics Department of Motorola’s 
Military Electronics Division is exploiting 
this approach as the key to.long life 

and reliable performance of electronic 
equipment by eliminating excessive 
complexity in component interconnection, 


RELIABILITY improvement demands 
a reduction in the number of point- 
to-point connections used in equipment 
design. Highly specialized engineers, 
physicists and chemists, at Motorola, are 
making significant contributions to the 
new art of non-topological integrated 
circuitry. All well-qualified scientists and 
technicians seeking professional growth 
will find stimulation and challenge in 
the Motorola Solid State Laboratories. 


RECOGNITION and reward 

will be won by those who, by disciplined 
research in integrated circuits, help 
secure unconditional reliability. Write to 
the office in the area of your choice. 


CHICAGO 51. ILLINOIS 

1450 NORTH CICERO AVENUE 
SCOTTSDALE, ARIZONA 

8201 EAST MCDOWELL ROAD 
RIVERSIDE, CALIFORNIA 
8330 INDIANA AVENUE 














BENDIX BRAKES- 


SURE GROUND CONTROL FOR 150-TON GIANTS 


There’s good reason why most of today’s com- built to meet the extra-heavy ground control 

mercial and military jets rely on Bendix brakes. demands of these high-performance aircraft. In 

Products of the world’s most experienced brake fact,"‘ Brakes by Bendix”’ signifies safe, sure ground 
whatever the aircraft. 


manufacturer, they are specially designed and control 


§ South Bend, inp. BRy-A@ 


Bendix bivrsiox 
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Lockheed Develops 

T _ 
New Escape Capsule 

Lockheed Aircraft Corp. has de- 
veloped an aircraft escape capsule 
under study contracts for USAF’s 
Wright Air Development Division 
which is calculated to combat severe 
environmental effects up to 100,000 ft 
iltitude The capsule, projected for 
iirplanes in the 1963-65 era, will be 
built principally of titanium 

Lockheed'’s concept is to make the 
entire cockpit into a separate capsule 
that could be parachuted safely onto 
any surface, including water, would be 
able to float indefinitely, and would 
contain an emergency radio and sur 
vival items such as parkas and fish 
hooks. An oxygen supply would be pro- 
vided. For ¢ cape at up to altitudes 
of 100,000 ft., the following events 
would iutomatically when the 
ejection button was pushed 
e Three wedge-shaped stabilizers ex 
tend from the capsule section. 
© A separation rocket, burning for 4 
sec., would thrust the entire section up- 
ward and forward of the aircraft. 
© A parachute would deploy for final 
descent at about 15,000 ft., after the 
high drag stabilizers slow the capsule 

The wedge-like fins are designed to 
enable the capsule to have arrow-like 
stability during its free fall 

High speed separation could be ac 
complished on or near the ground as 
well as at high altitudes, since the cap 


occu}: 


sule gains sufficient altitude boost f 
the rocket catapult before the 
chute opens to lower the cap 
earth 

he basic escape system was d 
around the F-104 for maximun 
tional realism, according to Loch 


British Army Confirms 
Order for 36 DH Beavers 


British Army Air Corps order f 
Canadian de Havilland Beaver 
has been made formal. Mair 
nents will be manufactured by ¢ 
de Havilland, shipped to Eng] 
assembled at de Havilland’s ¢ 
factory 

First deliveries are slated f 
1960 and the contract should 
pleted during 1961 


Australia Evaluating 
U.S., Foreign Aircraft 


Six-man Australian team 
ing a five-country investigation 
equipment for possible integrat 
Australia’s aerial defense for 
visits to U.S. aircraft manufact 
The team began a 16-day 
of the F-104 Starfighter at I 
California Division last month 
In addition to 
French and U.S. aircraft manufact 
firms, the Australians discussed t 


West Germ 


visiting | 


quirements | ith 
Swiss officia 


Liquid Oxygen Tank Built for Atlas Complex 


Cranes move this 28,000-gal. liquid oxygen storage tank from test pad to rail car at Sta 
ard Steel Corp. plant in Los Angeles, Calif. Vessel will be installed at Fairchild AFB 
Wash., liquid oxygen-producing facility which will serve the operational Atlas missil 
launching complex now under constructon. 
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New Tatnall 
Metal Film 102 
higher-temperature 
backed strain gages 


from —2.764/— 


e Operating range to over 


@ Precision-designed and construct- 
ed for exceptional accuracy, re- 
peatability and ruggedness. 


Ultra-thin (less than 0.0015 in.), 
with no integral leads, for high 
flexibility and conformability. 


High uniformity in both geometry 
and temperature coefficient for 
automatic matching. 


Wide range of sizes and configura- 
tions available, including rosette 
configuration shown above, stand- 
ard and miniature types. 


Call or write for full information. 


INSTRUMENTS aD A yA . 
HB DUMEMEM oon 


P.O. Box 245 + Phoenixville, Pa, 





Consult your phone book for sales offices in: 
Atlanta, Ga., Oak Park, Ill., Dallas, Tex., 
Los Angeles, Calif., San Francisco, Calif. 

In Canada 

Tatnall Measuring and Nuclear Systems, Ltd., 
46 Hollinger Rd., Toronto 16, Ont 

In Europe 

BUFRA, 10 Avenue de la Grande Armée, 
Pafis 17°, France. 
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A MEASURING DEVICE 


This one instrument lets you meas- 
ure—without contact—any variable 
you can convert to a change in 
capacitance. And lets you do it more 
accurately and at less cost than has 
ever before been possible. 

Decker’s new Delta Unit 904-1 
accepts capacitance changes as small 
as 1 mmf, responds with analog out- 
put voltages as large as 30 Vdc 
which indicate direction as well as 
magnitude of change. 

You simply plug the unit into a 
60 cy. 115 v. supply and connect the 


AS VERSATILE AS 


YOUR OWN IMAGINATION 


A NEW INSTRUMENT BASED ON 
THE PATENTED DECKER T-42 
IONIZATION TRANSDUCER 


probe to any simply constructed 
capacitance sensor that suits your 
special needs. Everything else you 
need is built right in... including 
an easily read meter that may be 
bypassed if necessary to facilitate 
external recording, display, or control. 

You'll have no trouble finding 
jobs for your Delta Unit. The device 
is so basic that it hardly has any 
limitations. Complete details are on 
Data Sheet 904-1, available on 
request. The Decker Corporation, 
Bala Cynwyd, Pennsylvania. 


THE DECKER & CORPORATION Bala Cynwyd, Pennsylvania 





WHAT'S NEW 





Reports Available 


The following reports were sponsored 
by the Office of Technical Services, 
United States Department of Com- 
merce, Washington 25, D. C.: 


High Energy Rate Metal Forming—Re- 
port No. 5—by A. F. Watts and G. N. 
Rardin, Lockheed Corp. for Air Ma- 
teriel) Command, USAF. Apr. 1-June 
30, 1959. $4.00; 267 pp. (PB 161274) 


Heat Treatment of High-Strength 
Steels for Airframe Applications—by 
R. J. Fiorentino, D. B. Roach and A. M 
Hall, Defense Metals Information Cen- 
ter, Battelle Memorial Institute, for 
Department of Defense. November, 
1959. $2.50; 111 pp. (PB 151076) 

A Review of the Air Force Materials 
Research and Development Program— 
H. H. Maxwell, Materials Laboratory, 
Wright Air Development Division, 
USAF. November, 1959. $3.00; 169 
pp. (PB 111648) 


Research Program on High Vacuum 
Friction: Final Report—Litton Indus- 
tries of Calif. for Air Research and De- 
velopment Command, USAF. March, 
1959. $3.00; 160 pp. (PB 161116) 


Standard for Cemented Carbide Prod- 
ucts Proposed—Available without charge 
from the Commodity Standards Divi- 
sion, U.S. Department of Commerce 
(While supply lasts.) (SP-4652) 


Subject Index to Unclassified ASTIA 
Documents—Army Services Technical 
Information Agency. $30.00—9  vol- 
umes; 2,647 pp. (PB 151567) 


Armed Services Technical Information 
Agency—Office of Technical Services 
Correlation Index of Technical Reports. 
$3.00 (PB 151567S) 


Determining Air Reactions on Moving 
Vehicles—Part 3: Methods of Hydro- 
dynamics—by M. Z. Krzywoblocki, Uni- 
versity of Chicago, for Wright Air De- 
velopment Division, U.S. Air Force. 


July, 1959. $3.50; 217 pp. (PB 161141) 


High Speed, Electromechanical Goggle 
—Wayne-George Corp., Wright Air De- 
velopment Division, USAF. May, 1959. 
$.75; 29 pp. (PB 151924) 


Fundamental Investigations of Electri- 
cal Power Sources—Vol. I—by E. J. 
Hellund, Ph.D., Plasmadyne Corp. for 
U.S. Air Force. April, 1959. $2.25; 
97 pp. (PB 161262) 
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Va )eutsch-designed for your peace of 


mind — these special tools, for crimping 
(manual or automatic), inserting and 
removing the contacts in Deutsch 
DS miniature connectors, are simple to 
use, foolproof, fast and reliable-even 
in the hands of unskilled operators. 
The Deutsch eight-indent crimp 
is stronger than AN #418 wire itself. 
WHAT'S MORE...our patented 
mechanism locks the contacts in place 
so they withstand at least 25-pounds 
pull... making Deutsch DS miniature 
connectors completely reliable. 


’ v 


And... just glance at these 
Deutsch DS connector specs: 
7 shell sizes, with alternate clocking and 
insert arrangements 
exclusive Deutsch ball-lock coupling 
superior interfacial seal 
silicone inserts; no shrinkage, bonding 


r reversion 
temperature range —67° to in excess of 300°F 
seal before electrical contact 


interchangeable with existing Deutsch DM (MS) 
miniatures and hermetics 


meet all applicable requirements of MIL-C-26482 


So why worry? For details on completely 
reliable snap-in type connectors, contact 
your local Deutsch representative 
or write for data file H-7. 


The DeutsSeh_ Company 
ELECTRONIC COMPONENTS DIVISION 


Municipal Airport + Banning, California 
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. 
Encase the inferno that makes 
: / 
| CVE d | 
e 
GOO II) 
Capable of withstanding many tor f tensile stress per square incl 
yet with a wall thickness measured in a minor fraction of an inci 
Longer than the average livin [ yet machined to tolerance 
measured to three decimal places 
These are some of the standards resulting from the imaginat 
approaches our scientists and engineers have taken. to design, develoy 
and build first- and second-stage rocket cases for Minuteman ut 
subcontract to Thiok Chemical ¢ poration 
We start with a fundamental kn ive iiiane acquired if 
advanced metallurgical re rch pr ms idd our des 
processing skills Lint e, ft tive cont f { 
completed case ready for firing 
« 
Result? Repeated successful firings of Allison designed and produc 
flight-weight Minuteman cas firing-stand proof of the validity of 
Allison's design pt ophy, t oundness of Allis 
And this is but one of the many space-age projects we're | 
minds to at Aliison nds backed by every General M 
Whether your problem ts concerned with the heavens, tl 
the ocean Allison has the will and —if it can solved — the 
solve it. We're duing it for others—we could do it for 
Illustrated is a section of a miniature test case Showine a specia 
develope 1 Dy | fl for the alt ¢ ire | fhe tu Cale Mis if 
rocket motor case 
» 









































Minuteman go? 


Hypervelocity Gun Propels Projectile 
At 18,000 fps. for Wake Studies 


Hypervelocity generator developed by Avco-Everett (Mass 
Research Laboratory for Army accelerates projectiles to more 
than 18,000 fps. for studies of wake phenomena as applied to 
anti-missile and space vehicle re-entry projects. Generator simu 
lates actual velocity, whereas conventional shock tubes simulate 
heat velocity. Spherical nylon projectiles 0.22 in. in dia. are 
accelerated by hydrogen pressurized to 120,000 psi. in a driver 
chamber 2 in. long and 1 in. in dia. Maximum hydrogen tem 
perature is 15,000K. Before firing, the driver section is sepa 
rated from the 18-in.Jong barrel by a diaphragm which rup 
tures from the force of a 20,000-v. capacitor discharge. Conven 


tional hypervelocity generators use large pistons to heat the 


driver gas by compression. Dark outline in schlieren photo at 
right is a shock wave that, in original photo, measured 5 ft. in 
length. Within the shock wave are two particles which sepa 
rated from nylon pellet. In top photo, generator’s barrel is held 
by Steven Georgiev, Avco scientist. Window through which 


schlieren photos are made is at far end of generator 








MISSILE ENGINEERING 


AZIMUTH 


Py 
Bs 


OPERATION of Mk. 44 transducer group permits simultaneous correction in azimuth and elevation to intercept target. If sonar return 
strikes one set of transducers more directly than the other, direction will be changed until amplitude is the same. A phase angle differ- 
ence is produced when the signal strikes one set of transducers before the other, indicating a depth error. 


Navy Orders Homing Torpedo Production 


Washington—Navy has ordered » in diameter. Original thermal dz transducer groups. When a target ping 
General Electric-developed Mk. 44 ; was scrapped in favor of elect is returned, transducers establish azi- 
tive homing torpedo into seaiiaition pulsion when GE Ordnance d ped muth and elevation errors, take the 
after a two-year evaluation, and the the high power Mk. 6] salt wat torpedo out of its circling search and 
weapon will be used by the fleet against tery. Electric power was found to be aim it on a direct path to the sub- 
high performance nuclear submarines superior to steam in reliability r- marine. 

Mk. 44 torpedo is the conventional to-weight ratio and handling th Because Mk. 44 operates at high 
payload for the Asroc anti-submarine the new battery. Silver chlori speed, design of shell, propellers, fins 
missile system (AW June 27, p. 32). magnesium battery plates arc t and shroud rings were hydrodynamic- 
It can also be dropped from attack air- until activated by sea water. St ally integrated to prevent cavitation 
craft and fired from existing surface lifetime is said to be unlimited from jamming the acoustic homer. 
shipboard torpedo tubes. Mk. 44 has requirement for recharging Afterbody shell is lightweight alu- 
been under development by GE Ord Active acoustic homer located in t minum. This metal is more resistant 
nance Dept. since 1954 nose section is a miniature low-f to salt air than magnesium, which 

Mk. 44 is 100 in. long and one foot quency sonar with sound-t tri also was tested. With aluminum, Mk. 


SILVER CHLORIDE and magnesium plates are used in the Mk. 61 sea water battery (at left) to power the Mk. 44 torpedo electric drive. 
Battery does not require recharging during long storage life. GE says that it has a higher power-to-size ratio than other marine batteries. 
The Mk. 44 torpedo (right) is 100 in. long and one foot in diameter. Homer and guidance are in the nose section. Warhead is in the 
center, and the afterbody contains batterics and gear box. Slots in forward section are for nose fairing in Asroc application. Airframe 
and booster clamp on to the afterbody when the torpedo is rocket-launched 
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FIERY BIRTH OF A SUPERSONIC SPEED BRAKE... AT 2000° F. 


AERONCA designs, tools, produces and tests advanced 


brazed honeycomb structures 


In the production of exotic high-temperature air weapon components, 
there is no substitute for actual experience. That is why Aeronca 

with production records on several thousand brazed stainless steel 
honeycomb sandwich assemblies ... is one of the recognized leaders 


in this highly specialized field 


And to meet the growing requirement for complex high-temperature 
structures, Aeronca has evolved a fully integrated facility for design 
ing, tooling, producing and testing all types of brazed honeycomb 
sandwiches. This special facility includes more than 65,000 square 
feet of plant area and the most advanced production and inspection 
equipment available today. Brazed structures up to 14’ x 24’ can be 
produced in volume at present. 


Whatever your requirements, Aeronca’s experience and capabilities 
can assure you of uniform quality, on-schedule deliveries and the 
lowest over-all cost consistent with reliability and performance spec- 
ifications. Our customers will verify that Aeronca produces results 


. not claims! 


This complex speed brake for a new air a We have openings for creative R&D Engineers 
with Missile/Space experience. Write to 


weapon system illustrates Aeronca’s Be Mr. O. E. Chandler, Mgr. Professional Employment 
advanced capabilities. Photo at top ie: 


shows one of these units emerging ‘ “ ; OrnRIC A 


from furnace after brazing cycle (indi- 
cated temp.: 2000°F.). mi manufacturing corporation 
1714 GERMANTOWN ROAD + MIDDLETOWN, OHIO 





44 has withstood extreme structural 
shock of high speed water entry in air 
drop and Asroc tests. 

Mk. 44 torpedo will be produced at 
the Navy's Forest Park, [l., ordnance 
plant, which produces all fleet torpe- 
does. Current production includes 
three models of the Mk. 43, the Mk. 
37 and the Mk. 15 Mod. 3, as well 
as the Mk. 44. Mk. 15 is steam driven, 
is carried only on ships and has no 
homer. Both the Mk. 43 and Mk. 44 
can be launched by aircraft as well as 
ships. The 20 in. diameter Mk. 37 is 
launched only from ships and apparent- 
ly has a nuclear payload 


PRODUCTION BRIEFING 


Raytheon Co.’s Missile Svstems Di- 
vision will continue production of the 
Army Hawk surfact-to-air missile under 
a $56 million contract. Hawk produc- 
tion will be performed at the division's 
facilities at Andover, Lowell and Wal- 
tham, Mass., Oxnard, Calif. and Bristol, 
Tenn 


Westinghouse Corp., East Spring- 
ficld, Mass., will build launching equip- 
ment for the Martin Bullpup air-to- 
surface missile under Navy contract. 
The contract involves approximately 
2,400 launchers 


Chance Vought Acronautics Divi- 
sion, Dallas, Tex., will develop and test 
clectroluminescent cockpit panels under 
1 $100,000 Bureau of Naval Weapons 
contract. The clectroluminescent panels 
employ a phosphorescent material sand- 
wiched between two electrical conduc- 
tors. The material glows when a.c. cle 
trical power is applied. The panels wil 
be flight-tested in Chance Vought F8U 


aircraft 


The Siegler Corp.’s Hufford Di 
vision will produce ground support 
equipment for the Convair Terrier mi 

under a $120,000 Navy contract 
Production of the components will be 
iccomplished at the division’s EI] 


Segundo, Calif., facility 


Pratt & Whitney Aircraft Division 
of United Aircraft will develop new ap 
plications for its turbine engines in a 
new formed Industrial Power Depart 
ment he diversification effort will at 
tempt to tap industrial markets for the 
sale of gas turbine ground power units 


General Electric’s Missile Production 
Section, Burlington, Vt., will continu 
production of the Vulcan 20 mm. air- 
craft cannon under a $2,847,000 con- 
tract. The six-barrel cannon serves as 
armament on the Lockheed F-104, the 
Republic F-105 and the Convair B-58 


tail gun 


You’re looking at one of CEC’s new 
high-performance galvanometers 


Like all other CEC galvanometers, it’s a self-contained, 
sealed unit that’s been made to extremely close tolerances 
and rigidly tested in more than 30 quality control checks. 

But its performance is what makes this instrument 
unusual. CEC galvanometers offer the ultimate in high- 
performance characteristics. They’re available in 14 types 
with a wide range of frequency response. 

What has all this to do with the fragile, bulky galvan- 
ometers of 22 years ago? Plenty. In 1939, CEC research 
and development created a totally new design concept that 
has meant technica! superiority ever since. For complete 
information on the best galvanometers made for your 
oscillograph, write today for Bulletin-CEC 1528-X2. 
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Reporter on the prowl 
Norden’s Doppler Wind-Distance Computer 


In anti-submarine warfare operations, the Navy’s 
Air Arm acts as an aerial eye transmitting target 
information to surface attack vessels. Norden’s 
compact, lightweight Doppler wind-distance com- 
puter presents the pilots with a coniinuous display 
of wind velocity and provides accurate information 
on distance travelled. In the absence of Doppler 
return, the wind-distance computer continues to 
provide distance data, based on air speed and com- 
puted wind information. 


noRDEN 


The Norden Doppler wind-distance computer 
project, successfully developed for the Naval Air 
Development Center at Johnsville, Pennsylvania, 
testifies to the company’s capability in the air- 
borne analog computer field. And every Norden 
achievement in the area of advanced electronics is 
another step toward extending man’s capabilities. 

° ° ° 
Stimulating positions are available at all levels of 
responsibility for qualified engineers and scientists. 


NORDEN DIVISION 
UNITED AIRCRAFT CORPORATION 


STAMFORD, CONNECTICUT 
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Titan ICBM is seen emerging from underground launcher at Vandenberg AFB, Calif 


Titan Underground Launcher 
Prototype Undergoes Tests 


Prototype of an operational underground launcher for the Titan 
intercontinental ballistic. missile is undergoing tests at Vandenberg 
AFB, Calif., in preparation for first launch from this facility 
American Machine & Foundry Co. will build 36 such systems 
under an $81,567,000 contract (AW July 4, p. 39) and will install 
them at Ellsworth AFB, 8. D.; Mountain Home AFB, Idaho; Lar 
son AFB, Wash., and Beale AFB, Calif. Manufacture will be at 
Greenwich, Conn., and Buffalo, N. Y. 
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Steel and concrete doors protect site from attack 





TAPCO POW 














































































































IG 








La CS 





134 


ER SYSTEMS | 








ROTA-DYNE° Wax 


Rotary Proportional Hot Gas Servos and Pneumatic Actuators 


The Rota-Dyne is a true rotary servo which can 
modulate angular load position over ranges less 
than a full revolution. It employs a unique sealing 
technique which is quite simple, but virtually 
leak-proof and highly reliable. Developed in a 
company-sponsored program, Rota-Dyne offers 
these advantages and design features: 


@ Direct drive of fins, nozzles or other loads 
@ Low backlash and internal friction 
@ Close coupling, little structural feedback 


@ Integral gas filters 

@ Low weight to torque ratio 

@ Mechanical position feedback 

@ Frequency response within 3 db to 15 cps 

e Inlet gas temperatures to 2000°F 

@ Tapco supplied liquid or solid gas generators 
@ Low production costs 


further information on Rota- 

te on your company letterhead. 
s engineers are available for 
r convenience, 


If you would 

Dyne servos, wv 
Tapco Group s 
consultation at y 
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Thompson Ramo Wooldridge Inc. 


Dept. AW-1760, Cleveland 17, Ohio 
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most 2 
dependable alloy 
in use today ; 
in the 

1200°- 1800° F 
range 


In all ways, René 41 is a remarkable alloy. No other 
high-temperature alloy used in production today 
equals its tensile strength. In other properties, too, 
René 41 is far ahead of the field. 


Also important, this nickel-base, vacuum-melted 
alloy is easy to work with. It’s readily formable by 
drawing, bending, spinning — welds to similar or 
dissimilar materials. 

Cannon-Muskegon offers René 41 in standard 
36"x 9” sheets .015” to .125” thick, in smaller sizes 
down to .010”, in bar stock up to 3” in diameter... 
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foil down to .001 in thickness. . 
.0015 in diameter. 


. and fine wire only 


For complete details, write for Technical bulletin 
No. 86. 
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Financial Briefs 


Western Air Lines, Inc., one of the 
few airlines in the U.S. to earn a profit 
in the first quarter of 1960, has declared 
a regular quarterly dividend of $0.25 
a share, payable Aug. 5. Previous cash 
dividends were paid on Mar. 4 and May 
18, and a 5% stock dividend was dis- 
tributed on Mar. 23. A Western 
spokesman said that passenger reaction 
to Boeing 707 jet service introduced to 
major Pacific Coast markets on June | 
has been excellent. 


Northrop Corp. reported net income 
of $5,313,000 for the first three quar- 
ters of Fiscal 1960, equal to $2.90 per 
share on 1,830,000 shares outstanding, 
and based on nine-month sales amount- 
ing to $170,466,000. The company’s 
ba klog increased by over $60,000,000 
in the third quarter to a total of $283,- 
000,000. Expansion resulted primarily 
from new contracts related to the 
Polaris missile system and increased 
emphasis on the guidance system for 


USAF’s Skybolt missile. 


Lockheed will reduce its $27 million 
deferred development costs for its 
JetStar utility transport by applying a 
pro rated amount to the purchase cost 
of five airplanes ordered off-the-shelf 
by USAF (AW June 27, p. 35). Lock- 
heed deferred the development costs 
rather than charge them against income 
last year on the assumption a military 
order would be forthcoming. 


Mergers And 
Acquisitions 


Details of the merger between Air- 
work, Ltd., and Hunting-Clan Air 
Transport, Ltd., under the name British 
United Airways, have been announced 
(AW Mar. 7, p. 334). The previous 
owners of Airwork will hold a 60% 
interest, Hunting-Clan owners the re- 
mainder. Group chairman will be 
M. D. N. Wyatt, chairman of Airwork, 
and deputy chairman will be Sir Nich- 
olas Cayzer, chairman of the British 
and Commonwealth Shipping Co., 
which has a 50% holding in Hunting- 
Clan. Combined fleet of BU will total 
52 fixed-wing aircraft and 54 helicop- 
ters, believed to be the world’s largest 
helicopter fleet. 





General Mills, Inc., of Minneapolis, 
Minn., acquired the business of The 
Daven Co., Livingston, N. J., and 
Laible Manufacturing Co., Manchester, 
N. H. Daven supplies high quality 
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Aerojet Builds Dual Thrust, Solid Propellant Tartar Motor 


Dual thrust, solid propellant rocket motor for Navy-Convair Tartar shipboard anti-aircraft missile (AW Aug. 17, 1959, p. 27), shown at 


top left, is in production at Acrojet-General’s Sacramento, Calif., plant under a $2.5 milli 


1 contract. 


Iwo stage booster and sustainer 


have been compressed into single unit with one ignition system; after center section booster burns out, the lower thrust, longer duration 


sustainer (outer section) takes over. Workman (below left) has completed rocket mot 


Plant to be filled with propellant. 


has been ordered by Japan's Maritime Self Defense Force (AW Apr 


components to the electronics industry; 
Laible manufactures precision wire 
vound resistors and other subassemblies 


for The Daven Co 


Onsrud Machine Works, Inc., Niles, 
Il., purchased the Hydraulic Press Di 
vision of Berthelsen  Enginccring 
Works, Inc., Joliet, I Berthclsen 
products line acquired includes presses 
for laminating plywood, reconstituted 
board metal, plastics and 
rubber 


products, 


Negotiations are under way between 
Avien, Inc., and Electrol, Inc., for ac 
quisition of Electrol: Avien is located 
in Woodside, N. Y., and Electrol is 
in Kingston, N. Y. Avien, a leading 
producer of electronic instrumentation 
systems, recently acquired Colvin Lab- 
oratories, East Orange, N. J., and Tri 
dent Corp., Boston, Mass. Electrol 
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At right, a completed Tartar is shown on its laun 


18, p. 23) 


manufactures precision hydraul 
ponents and 
cr of complete landing 
for th 


market 


tems and is the 
produ 
tems iulti-enging 
aircraft 
Ampex Corp. and I'elemet 
netics arc considering a merger 
on an exchange of two shares of 
meter Magnetics for one share of 
pex stock. Ampex would be th 
viving company. Negotiations ar 
in progress, and if completed will 
be submitted for approval to the b 
of directors and stockholders of 


companies 


Cessna Aircraft Co. has 
arrangements for purchase of a 
interest in the 
Avions Max Holste 
the 23-passenger Super Broussard t 


prop (AW Feb. 15, p. 33). Thi 


comp 


French aircraft firm 
Reims, builder 


ng which will be shipped to the Solid Rocket 


t Naval Ordnance Test Station. The weapon 


na’s top  executives—-Dwane | 
lace, president; F. A. Boettger, vice 
sident and treasurer, and D. | 
Loskam, vice president of aircraft divi 
1s—have been elected directors of the 


Kawecki Chemical Co., Boyertown, 
manufacturer of such compounds 
tantalum, columbium and titanium, 
purchased a 50% interest in Penn 
Rare Metals, Inc., Revere, Pa 
Cain and Co., Los Angeles, Calif., 
tronics sales engineering firm, has 
quired Memo, Inc., New York City, 
electronics manufacturer's represen- 


ve 


Directors of Barry Controls, Inc., and 
Che Wright Line, Inc., have voted to 
rge, subject to stockholder approval 


New company will be called the Barry 


143 








speed 
tron-base 
high-temperature alloy ; Titanium 


ate the progress of — 
gas turbine development 


For applications ranging from automotive 
to aircraft propulsion, Wyman-Gordon is 
the world’s largest producer of forged com- 
ponents for the gas turbine industry—tur- 
bine wheels, compressor discs, blades and 
vanes, for stationary turbines, nuclear instal- 
lations, aircraft and missiles. 

Wyman-Gordon's production experience 
includes forgings of a wide range of metals 
from iow-alloy high-strength steels—titani- 
um—intermediate temperature alloys—to 
the super-nickel-base alloys and refractory 
metals. Guaranteed minimum proper- areas 
ties assure improved performance and de- 
pendability, and enable designers constantly 
to raise their sights and increase turbine 
capabilities. 

With unexcelled research and production 
laboratories to concentrate on your develop- 
ment problems and with hammer and press — st 1089 
capacity unequalled in the country,Wyman- ae 
Gordon is prepared to serve you in great 
depth at the design, engineering and pur- 
chasing stages of your requirements. 





y ~=NNickel-base 
high-temperature alloy 
45” diameter High-strength steel 
520 pounds 19” diameter 
143 pounds 


WYMAN - GORDON 


FORGINGS 


of Aluminum Magnesium Steel Titanium... and Beryllium Molybdenum Columbium and other uncommon materials 


HARVEY ILLINOIS WORCESTER MASSACHUSETTS DETROIT ‘MICHIGAN 


PALO ALTO CALIFORNIA FORT WORTH TEXAS 


GRAFTON MASSACHUSETTS LOS ANGELES CALIFORNIA 





Whrght Corp. and R. P. Collins, now 
president of Wright, will become chair- 
man of the Board; Ervin Pietz, now 
president of Barry Controls, becomes 
president and chief executive officer 
Barry Controls manufactures shock and 
vibration equipment for aircraft and 
missiles and Wright makes accessory 
and punched card handling equipment 
for data processing and computer sys 
tems 


Lytle Corp., technical communica- 
tions and clectro-mechanical research 
company, has acquired Allied Research 
& Engineering Division of Allied Rec- 
ord Mfg. Co., Hollywood, Calif., active 
in missile components field. Nicholas 
Sannella, Jr., will manage the new 
Lytle division 


Directors of Permanent Filter Corp., 
Los Angeles, and Hydrodyne Corp., of 
North Hollywood, Calif., have agreed 
to an offer by Permanent Filter to ac- 
quire Hydrodyne, subject to approval by 
California Corporations Commissioner 
Both firms are active in the missile 
helds 


Joint ownership of S. G. Brown, Ltd., 
Watford, England, has been acquired 
by American Bosch Arma Corp. and 
de Havilland Holdings, Ltd., a member 
ompany of the Hawker Siddeley 
Group. S. G Brown, Ltd., is a pro- 
ducer of precision navigation and gyro- 

opic equipment 


Semicon Associates, Lexington, Ky., 
has been acquired by Varian Associates, 
Palo Alto, Calif., through a stock ex 
change. Dr. Otto G. Koppius, presi- 
dent of Semicon, was clected chairman 
of the board of directors of the wholly 
owned subsidiary. Varian acquired all 
outstanding capital stock of Semicon 
ind then issued 12,501 shares to the 
company, with additional shares issued 
in installments, to a maximum of 30, 
000 shares, but only if Semicon attains 
profits required by the acquisition 


igreement 


Raychem Corp., Redwood City, 
manufacturer of electrical and _ elec- 
tronic insulation for missiles, aircraft 
ind computers, has purchased Bentley- 
Harris Mfg. Co., Conshohocken, Pa., 
for 50,000 shares of Ravchem stock. 
Latter firm produces sleevings and tub- 
ings for electrical insulation. 


Directors of Northeast Metals In- 
dustries, Inc., Philadelphia, Pa., have 
ipproved a merger agreement with 
Vanguard Air & Marine Corp., builders 
of the Vanguard 2C fan wing airplane 
(AW Oct. 19, 1959, p. 128). Deal is 
subject to stockholder approval and 
was previously approved by Vanguard's 
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Braking Fins Stop Sled at 2,688 mph. | 


Extended braking fins safely halted rox 
Division, Hawthorne, Calif., from a 2,68 
fitted into sled’s pointed nose in such a 

of rocket burnout. Then the initial dece 
which they are fanned out to full brakis 


fully tested, will be used to test inertia 


Missile Development Center 


ket research sled designed by Northrop’s Norair 
5 mph. test run at Holloman AFB, N. M. Fins are 
that inertia keeps them closed until the instant 
ition causes fins to open about two inches, after 
spacity by the wind blast. The 16-ft. sled, now 
guidance system components at the Air Force 








Static Test Firing of Minuteman Second Stage 


Successful static test firing of Minuteman second-stage rocket engine takes place at Aerojet 
General Corp.’s Solid Rocket Plant, Sacramento, Calif. Second stage engine utilizes 
advanced solid propellants. Aerojet is prime source for the second stage propulsion system 
and is conducting research and development work on the propulsion system for the Minute 
man third stage. A recent third-stage test made use of all-titanium casing for a large 
motor. One-third lighter than steel, titanium case withstood firing so well that the same 
casing will be reloaded for another test. 


matic control for military, scientific and 
industrial uses, various instruments and 


control devices primarily for use in mis 
siles and military aircraft, and electroni 
corporation will retain the supervisory control and 

equipment primarily for power and ga 
utility and pipe line companies. Offer 


PLAEELY i 
ing is 125,000 shares of common stock 
ffering price and un 
supplied by 


Proceeds will be used 


directors. Edward G. Vanderlip, Van- 
guard president, will head the new firm 
Alfred B. Reischer, president of North 


east Metals, becomes board chairman 
Merged 


‘tS 


tclemetering 


Vanguard name 


DACO Instrument Co., 
N. Y., builder of gear heads, for public sal 
timers and servo systems derwriting terms to be 
the Motoroid Division amendment 
Inc.,twhich makes rotary a 
solenoids. 

All the stock of Applied Radiation 
Corp. (ARCO), Walnut Creek, Calif., 
has been acquired by High Voltage 
Engineering Corp. Stock was obtained 
on the basis of one share of High Volt- 
age Engineering for every 102 shares 
of ARCO. The latter firm will 
tinue to operate as a separate 
tien under its present management 


con- 


irpora- 


Fextron Electronics, Inc., has ac- 
quired Allegany Instrument Co., Cum- 
berland, Md., in exchange for 140,000 
shares of Textron Electronics common 
stock. Allegany manufactures electronic 
and pressure measuring devices used in 
testing of rockets and missil 


repay some $1,500,000 of bank loans; 
the balance for working capital and 
other corporate purposes. 


Electronic Specialty Co., Los An- 
geles, Calif., engaged in designing, de- 
veloping, manufacturing and _ selling 
electrical and electronic instruments and 
components as well as electronic sys 
tems and subsystems for military, indus- 
trial and scientific installations. Offer- 
ing is 150,000 share of common stock 
for public sale; offering price and under- 
writing terms to be supplied by amend- 
ment. Proceeds will be added to the 
general funds of the company in antici- 
pation of its medium and long-term 
capital requirements, which may include 
the purchase of other businesses if favor- 


ible opportunities arise 


Cubic Corp., San Diego, Calif., en- 
gaged in the design, development and 
devices ind 
precision 


production of electronic 
systems, primarily for the 
tracking of missiles, satellites and air 
craft; a substantial portion of the 
research and develop- 
Offering is $0,000 
5,000 shares to be offered 
for the acc of the company and 
19,000 and 6,000 shares for the respec- 
tive accounts of Walter J. Zable (presi- 
ind Robert V. Werner (executive 
Offering price will be 
clated to the current market price of 

outstanding stock at the time of 
underwriting terms to be sup 


com- 
pany’ s business is 
ment shares of 
capital stock; 2 
unt 


de nt 


president 
i 


ering 
d by amendment. Proceeds of the 

100 shares by the 

ed to provide additional work- 

| for anticipated further in 

the company 


ompany 


ises in its sales volume; 
expects to use $400,000 to build up 


its 
T o 
New Offerings 
Control Data Corp., Minneapolis, 
Minn., engaged in the design, develop- 
ment, manufacture and sale of systems, 
equipment and 1 


components used in 
electronic data 


processing and auto- 
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Quail Category II Tests Near Completion 
Category II tests are nearing completion on the McDonnell GAM-72 Quail decoy missile, 
to be mounted on special racks in the bomb bays of Strategic Air Command B-52 bombers 
and released in salvos to penetrate and confuse enemy air defenses. When launched, Quail 
flies a similar flight path at the same speed as the B-52, producing a blip on enemy radar 
screens resembling that produced by the B-52. 
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inventories, $400,000 to finance receiv- 
ables, and $200,000 to acquire addi- 
tional electronic test and manufacturing 
equipment. 


American Electronics, Inc., Los An- 
geles, Calif., engaged in the manufac- 
ture and sale of certain ground support 
equipment for use in the aircraft and 
missile industry; the manufacture and 
sale of certain clectro-mechanical com- 
ponents for use in various electronic 
systems related to the aircraft and mis- 
sile industry; the manufacture and sale 
of toll and fee computing, collecting 
and accounting systems for use on toll 
roads and in parking lots and garages; 
specialized environmental testing serv- 
ices; the manufacture and sale of nu- 
clear testing equipment. Offering is 
300,000 shares of common stock for 
public sale; initial public offering price 
will be related to the current market 
for outstanding shares at the time of 
offering; underwriting terms of be sup- 
plied by amendment. Of the proceeds, 
$200,000 will be used to acquire lease- 
hold improvements for the plant and 
facilities being constructed by the com- 
pany at Fullerton, Calif.; the remainder 
will be added to working capital, in- 
cluding the repayment of $1,500,000 
of short term bank loans and the pav- 
ment of $1,500,000 of current accounts 
payable 


Kinetics Corp., Solana Beach, Calif., 
a research-development-production or- 
ganization specializing in airborne mo- 
tor-driven switches, static inverters and 
static telemetry commutators used in 
aircraft and missile programs. On May 
19, the company offered 50,000 shares 
of common stock at $6 per share, the 
first public stock issue made by the 
company since its organization in Feb- 
ruary, 1957; the entire issue was over- 
subscribed within five days. 


Servonics, Inc., Alexandria, Va., an 
electronics design and manufacturing 
company, offered subscription rights for 
76,600 shares to shareholders of record 
on May 25 (issue closed June 10), on 
the basis of one share per five held, at 
a price of $7 per share. Of the 76,600 
shares, primary rights were exercised on 
74,050 shares; shareholders requesting 
secondary subscription rights asked for 
an additional 70,459 shares. Of the 
proceeds it is anticipated that approxi 
mately $75,000 will be used for the 
purchase of additional equipment and 
facilities for company expansion; ap- 
proximately $200,000 to provide addi- 
tional working capital to finance con- 
tracts already proposed to the govern- 
ment; $100,000 to prepay a bank loan 
due in June 1962; up to $75,000 to 
finance initial payments on property 
being sought as construction of a 
facility in the northern Virginia area. 


AVIATION WEEK, July 11, 1960 











[ON CHS3 , 


SS ae 


JETS GET THEIR FLIGHT PLAN DATA 
PROCESSED BY COMPUTOR HOUSED IN 
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An EMCOR cabinet houses an electronic computer designed to furnish 
flight plan data for DC-8 Jet Mainliners, United Air Lines, Chicago, 
Illinois. The computer stores in its memory the operating and perform- 
ance characteristics of the DC-8 aircraft, including such things as fuel 
flow, air speed, rate of climb, routes, altitude restrictions, compass head- 
ings, distance between check points, etc. 


EMCOR design “know-how” in producing standard cabinets featuring 
the most modern concept in metal cabinetry is keeping pace with the 
new age in air travel. The flexibility, versatility and structural capa- 
bilities of over 600 basic frames in the EMCOR . 
MODULAR ENCLOSURE SYSTEM bring advanced 

engineering and “imagineering” to meet electronic 

and instrument packaging requirements. 


CONDEN VERSION OF CATALOG 
106 AV BLE UPON REQUEST. 


teens of the Modular Enclosure System 


Indersoll propucts DIVISION 
BORG-WARNER CORPORATION 
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AERO COMMANDER 500A shows streamlined, airfoil-shaped cowlings which reduce the aircraft's frontal cross-section by 40%, reduc- 
ing drag about 10%, and increasing takeoff and single-engine performance. Engines are Continental 10-470-Ms with fuel injection. 


Aviation Week Pilot Report: 





Aero Design’s 500A Shows Power Gain 


By Robert I. Stanfield 


Reading, Pa.—Improved performance 
of the new Aero Commander 500A re- 
flects the extensive design and configu- 
ration changes—including the installa- 
tion of fuel injection engines—that Aero 
Design & Engineering Co. (Bethany, 
Okla.) has worked into its line of ex- 
ecutive aircraft. 

The 500A, the first and lowest-priced 
of the new Commander line, will pose 
few problems for the executive pilot 
who may fly less frequently than the 
professional. Cruise speeds of 200 mph - 
plus, fuel consumption of less than 
gal./hr. at 31% power, marked slow- 
flight stability and good engine-cut 
characteristics were evidenced during 
evaluation by AvIATION WEEK. 

Six- to seven-place light twin is pow- 
ered by two Continental 10-470-M fuel 
injection engines, each generating 260 
bhp. at 2,625 rpm. Propellers are two- 
bladed Hartzells of 80 in. maximum and 
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minimum diameter. Cruise speed, 70% 
power, 10,000 ft., is specified as 220 
mph. Range, 45% power with 30 min 
fuel reserve, is 1,800 mi. Service ceil- 
ing is 23,500 ft. Empty weight is 4.075 
Ib.; maximum gross is 6,000 Ib 


Design Features 


New Commander represents the big- 
gest changes in configuration since the 
company introduced its pressurized 
Model 720 in 1957. The low-drag, flat, 
airfoil-shaped cowlings mark a 40% re- 
duction in aircraft's frontal cross-section, 
reducing drag some 10% and increas- 
ing takeoff and single-engine perform- 
ance (AW Apr. 11, p. 117). Revised 
main gear retraction system turns the 
wheels 90 deg. so that they lie flat and 
within the contours of the nacelle un- 
derside. Rapid gear extension and re- 
traction runs to about 3.5 sec. 

Airfoil characteristics of the cowlings 
have reduced stall speeds some 5-6 mph 
Nacelles, which themselves provide lift, 


add to more mean effective wing sur- 
face. Airplane’s lift/drag ratio has 
jumped from 1]-12:1 to 15-16:1. Cowl 
ings, 9 in. less deep than on previous 
models, add to increased side visibility. 
Previously used augmenter tubes, for 
cooling, have been replaced by exhaust 
ports which dump exhaust at the maxi- 
mum negative pressure area on top of 
each wing, and aid in reducing cabin 
noise. 

Engines are cooled via two clectti- 
cally-operated “flaps” atop each nacelle, 
though aircraft usually are flown (in- 
cluding this evaluation) with cow! flaps 
closed. There should be few tempera- 
ture problems with the new Com- 
manders; company, to avoid excessive 
cooling, also has closed off 60% of one 
side of the air intake for cach engine, 
which also aids in drag reduction 

Though performance gross weight of 
the 500A is 6,000 Ib., the airplane can 
be loaded up to the maximum structure 
gross weight of 8,000 Ib., adding to its 
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adaptability for export work—transat- 
lantic crossings. 

Basic cost of the 500A is $72,000. 
The first of about 15 models produced 
by early June was delivered to Big 
Brother Aircraft Co., Atlanta, Ga. The 
first of the Model 500B series was rolled 
out in mid-June and will be priced at 
$81,500. The new Model 680F will 
be available in carly July, at a basic cost 
of $113,500. By late July the Model 
560F will be available at a cost of $958,- 
500. Pressurized Commander, the 
720A, will be available later this vear. 

Aero Design already has sold this 
year's production (over 100 aircraft) and 
output has been stepped up from 12 
aircraft monthly in January to 18 cur- 
rently. Commanders are built to order, 
and the plant maintains no inventory 
of finished aircraft. Backlog currently 
numbers 82 airplanes, with delivery 
dates now about five months from time 
of order. Aero Design employes have 
increased from 746 in January to 935 
at present 


500A Demonstrator 


Demonstrator Commander 500A 
used in this Aviation WEEK evaluation 
was N9362R, the second aircraft to 
come off the Aero Design production 
line. dt’s a smart looking airplane, the 
biggest noticeable change being in the 
sleck, flat look of the engines. The 
powerplants are raised 4.15 in. over 
previous installations, increasing pro 
peller tip clearance with the fuselage 

Cowlings are hinged on the lower 
side, quick release latches exposing most 
of the engines. Aft end of the cowling 
can be slid back and lowered to the 
ground. Engines are mounted on single 
piece aluminum forgings. Five fuel 
tanks drain to a central sump. There is 
no cross-over valving in the fuel sys- 
tem; there is but one fuel gage and onc 
hiler. ‘Total capacity is 156 gal 

Battery compartment and external 
power supply hook-up are located on 
the aft left side of the fuselage. Two 
1 2-v. batteries are hooked in series. Low- 
level baggage space is located just aft 
of the entrance door, left side, with a 
volume of 37 cu. ft. and a maximum ca- 
pacity of 350 Ib. Radio racks are easily 
accessible through the rear of the bag- 
gage compartment 

Cabin interior is made up of up 
holstered metal strips, which are easily 
unbuttoned and replaced Demon 
strator contained three seats, in addi 
tion to the dual cockpit seating, plus 
a track for a sixth seat. For passenger 
comfort and convenience there are cur- 
tained windows adjacent to all seats, a 
ceiling coat rack, flush mounted ash 
trays, and overhead vents and reading 
lights recessed into valence panels. 
Flush mounted aft of the pilot's cur- 
tain track are “fasten seat belts’ and 
“no smoking” signs, actuated from the 
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500A cruises at 220 mph., has service ceiling of 23,500 ft., range of 1,800 mi. 
7 oo ements <p 


REVISED main gear retraction system on the 500A turns wheels 90 deg. so that they lie 
flat and within the contours of the nacelle underside. Gear retracts in 3.5 sec. 





| oe name = RN iy: ae 
ENGINE instruments are mounted in the center panel of the 500A, along with the gear 
handle, directly above control quadrant. Main panel can take dual flight instrumentation. 


149 





AERO COMMANDER production line at company’s Bethany, Okla., plant has increased production from 12 to 18 aircraft per month. 


gear-down safety light switch. Cockpit 
seating in the 500A is comfortable, and 
visibility from ground level is good. En 
gine instruments are mounted in the 
center panel, along with gear handle, 
directly above control quadrant. Flight 
instruments in this airplane are seated 
in the left main panel; copilot’s side 
was bare, but could take duplicate flight 
instruments 

Light grav panel provided good con- 
trast to instrument coloring. 


Standard Equipment 


All equipment in this airplane is 
standard, with the exception of the 
complete Dare radio package, including 





Aero Commander 500A 


Performance* 

Maximum speed (sea level). ..230 mph. 
Cruise speed (70% power, 10,- 

000 ft.) 220 mph. 
Cruise speed (75% power, 5,000 

ft.) 206 mph. 
Stall speed (gear and flaps ex 

tended 61 
Range (45% power, 10,000 ft., 

181 mph. TAS, 30 min. reserve 

normal fuel) 1,800 mi. 
Service ceiling 23,500 ft. 
Service ceiling (one engine) . 10,100 ft. 
Rate of climb (sea level) 1,570 fpm. 
Rate of climb (single engine, sea 

level) 430 fpm. 
Takeoff distance (over 50 ft.). 1,200 ft. 
Landing distance (over 50 ft.). .1,130 ft. 
*(Based on full gross weight. Speeds 
guaranteed plus or minus 3%. Climbs, 
ranges and altitudes guaranteed within 


mph. 





plus or minus 8%.) 
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360 channel transceiver, two | 560 
channel omnis, glide slope, three-light 
marker, ADF, etc. Package includes 
switch-over tuning; all radios are on one 
panel All electrical and __ starting 
switches are located overhead, in one 
row, along with elevator and rudder 
trim 

Turning on of master switch auto- 
matically actuates an electric hydraulic 
pump that provides pressure for brakes 
and flaps; system will bring pressure up 
to 570 Ib. at any time it falls below 
500 Ib. Continental engines of the 
500A fired up easily, and with toc-tip 
pressure for braking as necessary, air- 
plane was smoothly maneuvered from 
the ramp out to run-up position 

Field elevation at Reading Municipal 
Airport (Gen. Spaatz Field) is 343 ft 
Sea level pressure at takeoff was 29.89 
in. Wind was calm. Outside air temper- 
iture was 72F. With three Of us aboard, 
including Clarence Morgan, director of 
sales training for Aero Design, and Jim 
Watson, service manager, the 500A 


grossed out at about 5,610 Ib 


Takeoff and Climb 


Before takeoff 10 deg. of flaps were 
lowered to give airplane a “‘flat’’ atti 
tude rather than nose-high when break- 
ing ground; this also adds to back-seat 
passenger comfort. With full power ap 
plied, the Commander moved quickly 
down the runway. We went to high 
boost on the roll, at full power, to avoid 
loading. Aircraft is also leaned out on 
takeoff (to 90 Ib./hr.) for the same rea 
son, since engines burn about 115 Ib./ 
engine/hr. on reduction to 2,550 rpm 
in climb-out. 

Nosewheel of the 500A was eased off 
at 65 mph. and, as aircraft became air- 


borne after a run of about 1,600 ft., 
‘flat” attitude was held as speed quickly 
built up to 140 mph., best for initial 
climb and oa performance 
Minimum single-engine control speed 
is 70 mph 

With gear, then flaps retracted, the 
Commander was held to 850 fpm. rate 
of climb 

Noise level was moderate, and visibil- 
ity was good 

At 500 ft., climbing, the port engine 
was pulled back to zero thrust. Dhiree- 





Aero Commander 500A 


Specifications 
14 ft. 6 in. 
35 ft. 1.25 in. 
49 ft. 6 in. 
255 sq. ft. 
23.6 psf. 
11.5 Ib./hp. 
4,075 Ib. 
1,925 Ib. 
6,000 Ib. 
156 gal. 


Height 
Length 
Wing span 
Wing area 
Wing loading 
Power loading 
Empty weight 
Useful load 
Maximum gross weight 
Fuel capacity 
Cabin: 
Height ... P 53 i 
Width $2 i 
Length 129.5 i 
Baggage compartment: 
Dimensions 
Volume 
Door size 23.5 x 19.5 
Gear tread 12 ft. 11 in. 
Engines: Two Continental 10.470M di- 
rect drive, horizontally opposed, six-cyl- 
inder, air-cooled fuel injection engines, 
each generating 260 bhp. at 2,625 rpm. 
Propellers: Hartzell HC-A2XF-2B/8433 
(two blade) 80-in. maximum and mini- 
mum diameter. 


41x 47x 31li 
32 cu. 
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tion was maintained with about 12 deg. 
aileron (no rudder) and aircraft attitude The buyer of an airplane with After engine dependability, the 


was held constant as — dropped most important thing to consider 
to stabilize at 105 mph, Climbing | CONTINENTAL POWER in choosing an airplane is the 


: . service behind it—the facilities 
through 1,000 ft. in this configura- i —_— | maintained by its makers to keep 
tion, airplane ascended at 500 fpm. At obtains two plus values available it in the air at lowest cost. And 


1,500 ft., still climbing with airspeed here else. One is GA? here, as on the basic score of engine 
indicating 100 mph., rate of climb was nowhere cise. Une |S stamina, planes with Continental 


400 fpm. During this single-engine famous reliability; the other, the ee pe pleats + tS 


climb the cowl flaps remained closed, - finding genuine Continental parts 
both engines holding to temperature priceless backing of genuine Continental and competent mechanics the world 
over... They benefit in other ways, 


sa yarts and factory-approved service 
pé ; ; oe : too, from Continental's policy of 


Bringing back the power on the 
“dead” engine, airplane passed through no'‘matier where he may fly. backing those who build and those 
ey who use Continental-powered 


#,000 ft. indicating 125 mph. and 

climbing 1,100 fpm. Stability of the pare 
500A was good; hands off flight could 21 MODELS-65 TO 340 HORSEPOWER 

be set up during straight-ahead ascent = ~ SS. Orne 

and during climbing turns incorporating 2625 
20 deg. of bank. The airplane ascended 
by itself through 6,500 ft., power to 23 
in. manifold pressure and 2,550 rpm., 
indicating 125 mph. and climbing 500 





. 2750 
0300-A B4&C 2700 
GO300-C 3200 
0470-15°°* 

E225 2650 

0470-K & L 2600 

0470-M 

0470-G 

0470-H* 

10470-C 

0470-0 

10470-F 

10470-J 

10470-K 

FS0526-A** ; 

GSO0526-A 340 549 
oP Lene: Tipe ene ne @ th extended propeties shet 

© Helicopter engine = © © For Miltary use 


cs ontinenta/ Motors Corporation 


a ¢ 8 Ate ENGINE 1?) $ °) 
MUSKEGON. MICHIGAN 


fpm 


Cruise Settings 

At 7.000 ft.. the SOOA was leveled 
off for runs at varied cruise settings with 
these results (outside air temperaturc 
S¢ 
© 65% power. Pulling 23 in. and 2,400 
rpm., good for about 7 hr. of flying, 
plus time to alternate, the Commander 
indicated 170 mph. for true reading of 
196 mph. Fuel flow was 66 Ib./hr., 
ibout 11 gal./hr. for each engine 


© 45% power. With engines back to ‘ 
| ‘Texas INSTRUMENTS 


20 in. and 2,100 rpm., the airplane in nest 

j 

an ited 145 mph for a true airspeed of PTR AL Tiel.) ; N c fe] R P Oo R A T Ee D 

170 mph. Fuel flow was 40 Ib./hr. each L 000 LEMMON AVENUE ~ DALLAS 9. Texas 

engine, or less than 13 gal./hr. total : 

This would allow approximately 12 hr TI InN: SURVEILLAANICE 

endurance 

¢31% power. Reduction to 14 in SYSTEMS 

manifold pressure and 2,100 rpm. re- 
sulted in indicated airspeed of 120 mph 
normal holding and approach speed 
otal fuel consumption was 40 Ib./hr., 

or less than 7 gal./hr. Stability at this ° 

speed was apparent as the 500A, with 

boost of | in. to 15 in. manifold pres- 

sure, flew hands-off in 15 deg. bank, 

indicated speed dropping to 115 mph 

Aid to the pilot during long holding 

periods was obvious 


Slow-Flight Stability 


During this hands-off, slow-flight 
demonstration, without touching con 
trols, gear and one-quarter flaps (10% 
were lowered. The airplane stabilized 
quickly at 120 mph. indicated, descend- 
ng at the rate of 500 fpm. Course held 
teady. With gear and flaps raised 
simulated a missed approach—the 500A 
went “cross field” at 120 mph., with the 
same fuel flow (and evidencing good 
fuel management) 

Missed approach climb-out was in- 
itiated by boosting power to 23 in. mani- 
fold pressure, leaving the same trim. 


391 
575 Model 
10470-J 


PMAAAFSAS*SA*F*AatQeagneaeaa 








U. S. Army Signal Corps AN/USD-5 Combat Reconnaissance Drone 
Produced by Fairchild — Equipped with TJ Surveillance Sensors 
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One more way he assures your 


Happy Fhying / 


Your Esso Aviation Dealer knows the importance of Your Esso Credit Card can now be used to charge 
quick, dependable service to get you on your way aviation, marine, and automotive products. An- 
...and to assure your return visit. Reliable Esso other convenience which is yours at the Esso sign. 
Aviation products and efficient service make the 


perfect team for carefree flying. When you com- 
bine the two, you can see why Esso customers 
stay Esso customers...and why you find more Esso 





Dealer Airports from Maine to Louisiana than 
any other kind. 


Highways or Skyways...“ESSO RESEARCH works wonders with oll” 








mph. and ascended at 500 fpm. ‘The 
stability of the 500A does a fine job for 
the pilot. 

The Commander 500A has a good 
sink rate and a moderate rate of descent, 
with engines to zero thrust and airplane 
held to level attitude. This was demon 
strated by Morgan, who reduced power 
to 10 in. and 2,100 rpm. at 7,200 ft. 
Nose trim was rolled high. With feet 
off rudder pedals, the airplane lost 
about 750 to 800 fpm. during descent. 
Speed held to 80 mph. indicated. The 
Commander was moved off the sink 
rate by boosting manifold pressure to 
16 in 


Stall Speed 


The airplane was stalled in landing 
configuration (gear and full flaps ex- 
tended), power to zero thrust (10 in 
manifold pressure), at 6,000 ft. Stall 
warning was evidenced about 7-10 mph 
before the break, with aileron control 
alone holding the Commander level 
Stall speed approximated 59 mph. indi 
cated. Initially this pilot had « tend 
ency to hold the nose high, with a re 
sultant dropping of the nght wing, but 
normal attitude was held during suc 
ceeding attempts with normal proce 
dures applied 

Single-engine, with 55% power ap 
plied to starboard powerplant (22 in 
and 2,200 rpm.), buffet occurred at 65 
mph. indicated. Again, with aileron 
control alone, the attitude was held and 
recovery was quick. With power again 
advanced, and climb initiated at 80 
mph. indicated, rate 700 fpm., cowl 
flaps still remained closed, cylinder head 
temperatures holding to 188C—in the 
green 


Rough Air 

Again at zero thrust, the airplane 
had no tendency to wind up during 
descent. With gear and flaps extended, 
airspeed now indicating 150 mph., the 
SOOA moved through 5,000 ft. at 400 
fpm. At 4,500 ft. power was advanced 
to 25.5 in. and 2,450 rpm. for a run 
through some unstable air. Rough air 
characteristics over the Pennsylvania 
hills were good. With outside air tem- 
perature 15C, the 500A indicated 210 
mph., still 20 mph. below V,,... Airplane 
is vyellow-lined at 230 mph. and red- 
lined at 290 mph. The spread makes a 
critical position difficult, in any aspect 

Maximum speed for gear extension is 
180 mph.; for half flaps, 150 mph.; for 
full flaps, 136 mph. Positive limit load 
factor is 3.6g. There is nothing criti 
cal about the pattern speeds, which usu 
ly run from 120 mph ilso for 
instrument work) to a final approach 
it 100 mph., the airplane normalls 
being brought over the fence at 90 mph. 
ind set down at 70-72 mph 

We used these speeds during our in- 
itial approach and landing, which re- 
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PROBLEMATICAL RECREATIONS 22 





A certain number is the 
product of three prime factors, 
the sum of whose squares is 
2331. There are 7560 numbers 
(including unity) which are less 
than the number and prime 

to it. The sum of its divisors 
(including unity and the 
number itself) is 10, 560 

What is the number? 


School Science & Mathematics 


Integrated Data Processing, Inc., which converts coded numerical 
information from punched paper tape into finished financial state- 
ments, has been acquired by Monroe Calculating Machine Co., Inc., 
one of our divisions. 


ANSWER TO LAST WEEK'S PROBLEM: The hour and minute hand 
coincide 11 times in 12 “hours’’ Your watch gains 5/11 minutes 


every 65, or | hour every !|143 





LITTON INDUSTRIES 
Beverly Hills, California 

















Environmental testing of TARmac ASR-4 Airport Surveillance Radar 
System, developed and produced for the Federal Aviation Agency. 


TIiInN HEAVY RADAR 
SYSTEMS 


TEXAS INSTRUMENTS 


INCORPORATED ©§ | 
S000 LEMMON AVENUE . PALLAS o.TexAS 
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BENDIX ANNOUNCES 
NEW AND EXTENSIVE 
WEST COAST FACILITY 


FOR CABLING UO 
USED ON GROUND BASED 
ELECTRONIC EQUIPMENT 


Scintilla Division of Bendix has scheduled for September 
completion this new 30,000-square-foot plant at 
1001 S. Grand Ave., Santa Ana, Calif. It will offer West 
Coast users the finest, most complete facilities in the 
area devoted exclusively to development and manu- 
facture of cabling used on ground based electronic 
equipment. 


West Coast missile industry producers, particularly, 
will benefit by having this new facility ‘‘on their door 
step,” bringing them the latest and best in cabling for 
missiles and supporting ground equipment. 

Sales and service for all Scintilla Division products 
including cables and connectors—will continue to be 
handled out of 117 E. Providencia Ave., Burbank, Calif. 


Scintilla Division 


SIDNEY, NEW YORK 





PRIVATE LINES 


Oakland Airmotive’s Super-V light 
twin, a conversion of the Beech Bo- 
nanza to twin engine configuration 
(AW Oct. 20, 1958, p. 108), has been 
certificated by Federal Aviation Agency. 
E. H. Gough, Oakland Airmotive pres- 
ident, said a national sales program will 
start immediately, under direction of 
Ken Bellamy, sales manager. Super-V 
powerplants are two Lycoming 180 hp. 
engines installed in low drag nacelles. 





Field Aviation Co., Ltd., Toronto, 

Can., is spending about $1 million on 

aircraft storage, sales and overhaul fa- 

cilities at Malton Airport. Completion 

3 date is August, according to Victor 

° . °ge Koby, general manager. Field Aviation 

Emeraude Awarded Airworthiness Certificate sie har facies ot Odaen, Ciena 


Emeraude CP-301A, manufactured by Piel Aviation, Le Drancy, France, has been awarded ind Ottawa 


an airworthiness certificate recently although several hundred had already been built and , : Ps 4 
were flying under restricted certificates. The Emeraude CP-301A, a later development of Air Associates, Inc., Teterboro, N. J., 
the CP-30 which first flew in 1952, is powered by a 90 hp. Continental C90-F14 engin has formed an international division for 
The two-seater cruises at 120 mph., has an empty weight of 836 Ib., gross of 1,405 Ib overseas sales. Division is managed by 
and a range of 600 mi. with 30 min. fuel reserve. Adolph Fibel 


sulted in a minimum of roll. On suc remanufactured engines each ‘ Air Taxi Co., of Newark, N. J., will 
ceeding go-arounds we tried both a de $3.90 ffer charter and air taxi service out of 
liberately high approach and one in @ Fuel and oil. Fuel, on the f Greenwood Lake Airport, West Mil- 
which zero thrust was used on a long 26.6 gal./hr. at 36¢ per gal., $9.5 ford, N. J. James Loeb, Air Taxi pres- 
base leg. In the former, the airplane was consumption one pint 
held to 1,000 ft. above the runway, on change at 50 hr., 70¢ a flight school. 
final, until we lost the approach end 
under the nose. Ordinarily this would 
mean a go-around, but with use of sink- 
rate described earlicr we easily got in to 
the 5,151 ft. strip with plenty of room 
to sparc 

Before running through the zero 
thrust approach, from base leg. a short- 
field takeoff was made with the SOOA 
trimmed § deg. nose up and half flaps 
extended, The airplane, with no wind, 
was off the ground at a high angle after 
a run of but 900 ft. Coming around 
for the final landing, power on both en- 
gines was reduced to 1] in. manifold 
pressure and 2,250 rpm. on base leg, 
where 10 deg. of flaps were dropped 
With airspeed held to 110 mph. indi- 
cated, the airplane held to a 900 fpm 
rate of descent. Full flaps were extended 
on final, again flown at 100 mph. At no 
time was an increase in power neces- 
sary 


per | | ident, said company also will operate 





Operating Costs 


Hourly operating cost of the Com- N.A.S.A.’s Project MERCURY, first U.S. manned 
mander SOOA is estimated at $18.75 Space Capsule, built by McDonnell Aircraft. 


Breakdown of Aero Design hourly fig 

ures follows Ti TRANSMITTERS 
@ Inspections. Normal] 100-hr. inspec- 

» sn $2.75: normal 50-hr. manele as SPACE EXPLORATIONRNI 
50¢ 

@ Overhaul and maintenance. Radio 
overhaul and maintenance, 60¢; instru- 
ment overhaul and maintenance, 50¢; 
propeller overhaul each 900 hr., 22¢; 


APPARATUS 
OIlVIiSIion 
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LETTERS WE'D LIKE TO-RECEIVE.... 


If you can write a letter 

ime liiliil-telleti-ih AM GeliulelsmmZeltlie 
Wioltelolololde Mm \elah Mmohiiaslaiha- 
waiting to be filled by men 


a ground floor opportunity 


THE KAMAN AIRCRAFT CORPORATION 
BLOOMFIELD, CONNECTICUT 


independent producer of r 


Navy Contracts 


Philadelphia—F ollowing is a list of 
unclassified contiacts for $25,000 and 
over as released by the Aviation Supply 
Office, U.S. Navy 

Servo Corp. of America, Hicksville, N. Y., 
potentiometers, used on computers for vari- 
ous blimps N3S3-64599A dated May 2 


1960, (383/218082/60) various, $28,339 


Bendix Preducts Division, Bendix Avia- 
tion Corp., South Bend, Ind strut assem- 
blies nose shock for FLF 
NU83-64600A, dated May 

17399/60), various, $78,436 

Clark Cable Corp., Clevelan 

mblies, fire retaining seal 
sircraft, N383-64637A, dated May 
(IF R 383-573-60), various, $31 12 

General Electric Co., Philadeiph 
impiihersa, oO support compass tr 
nal gy? system on 
N383-64876A, dated May 
°16816/60 and S83/21824 
S°56.080 

Tektronix Ine., Portland 

pes, N3S3-65264A, dat 

% 238009/60), 40 ea... $46 

Irving Air Chute Co., Ine 

‘ hute nblies, personne 


¥/60) S58 ea $489.9 

Elizabeth Division, Elastic Stop Nut Corp. 
of America, |! zabet? \ j t ‘ n, 
i nz ‘ perate 
3-64 ’ lat 
64 60) { ea : 61 

The Geodyear Tire & Rubber Co., Al 
Oo? tiek ‘ u ' ab - 

H 'M and 2N 
IAA, May 4, 1096 
The Liquidemeter Corp 
" trans tters 


a § 


The Goodyear Tire & Rubber Co Akron, 


BB. F. Geedrich Aviation Products Divi- 
sion, B. F. Goedrich Coe., Akron, Oh! glove 


May * 


Lear, Inec., Gran 
‘ a 

8 16284/60) 

Patten Co., Ine 


5A, datec 
1220-12), 2,07 
Firestone Tire @& Kubber 
tanks, fue for A4bD 
A, (€383/224391/60), vari 
Wallace 0O Leonard Ine 
Cali val . pport 
F4D-1 aircraft 8 
60) iriou $202 818 
Pioneer-Central Divisior Bendix Avia- 
tion Corp., Davenport, Ia., transmitter 
.e fue t ipT t rious alirer 
1(17-3823)64 } *R R440 
$228,989 
Goodrich Aviation Products Di- 
B. Ff Goodrich Co \kror o 
lies, high altitude 
(17-MIS)64733A 
various, $4,174,08 
Walter Kidde & Co., Inc 
rvices and 
mtainer 
75A, (38 if 60), v 
The Berger Brothers Co 
nn veralls inti-blacko suit N383- 
59A, (IF B 383-534-60), 2,141 ea., $41,214 
Sperry Phoenix Co. Division, Sperry Rand 
Corp., Phoenix Ariz amp er t for 
Ai‘bD aircraft N383-64665A 
60), various, $58,592 
Ganary Brothers, Mt Ephr 
ension bar used in runching ‘ 
ised aircraft, N383-65017A, (JD-IFB 


703-60), various, $40,670 
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Light Military Electronics Department, 
General Electric Co., Johnson City, N. Y., 
motors, to support various controls on 
F3H-2, -2M, -2N and F9F-6 aircraft, N383- 
GASSGA, (383/216690/60), 128 ea., $40,948. 

Eclipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J frame assemblies 
used on indicators for various aircraft flight 
instruments, N383-64681A, (383/216205/60) 
various, $88,056 

Light Military Electronics Department, 
General Electric Co., Johnson City, N. Y., 
motor assemblies, to support directional 
gyro for various aircraft, N383-64858A 
(383/218245/60), 170 en., $54,385 

Rocket Power/Talco Division, The Gabriel 
Co., Mesa, Ariz., head assemblies, used on 
winches for HUS aircraft, N383-64395A 
(383-211396/60), various, $35,303 

Elastic Stop Nut Corp. of America, Eliza 
beth, N. J., lights, beacon, flashing, gas oper 
ated, N383-649652A, (IF B-383-695-60), 17 
ea $42,989 

Geould-National Batteries, Ine., St. Paul 
Minn batteries, storage, aeronautk dry 
and charged, N383-64983A, (IFB 383-737 
60), various, $128,257 

Kadloplane Division, Northrop Corp., 
Van Nuys, Calif., cowl and box assemblies, 
to support KDIR-5 drone targets, N383- 
GOULSA (383/226183/60), various, $85,036 

B&H instrument Co., Inc., Fort Worth, 
Tex probes, used on jet cal testers, N383- 
GAYSTA (383 ¢ 16/60) various $48,469 

Fram Corp., Providence, R. L, filters, ele 

for va i” aircraft N3S3-646239A 
1-60), various, $63,909 

Machine Co., Ine., Dayton 

portable bomb Aero 148 

(IFB 383-630-60), 218 ea 


Kelipee-lioneer Division, Bendix Avia- 
tien Corp., Teterboro, N. J ontrol assen 
biies, for WV-2 aircraft, N383-64851A, CIF B 
383-630-60), 59 ea., $30,019 

Continental Electric Co., Ine.. Newart 
N. J., dynamotors, used with airborne radio 
communication equipment N38S3-64846A 
4383/231209/60) and 383/231301/60), 2.09% 
ea., $106,896 

Hamilton Standard Division, United Air- 
eraft Corp., Windsor Locks, Conn., valves 
to support propellers for various aircraft 
N283( MIS64864A (MIPR-09-603-0-161 
21), various, $244,799 

Hoover Electric Co., Lows Angeles, Calif 

‘ ib} aircraft, N3Ss 
211454/60), 166 ea., $65,736 

General Electric Co., Johnson City, N. Y., 
units, synchronizing, for F3H-2 2M end 
ZN aircraft, N383-63865A, (383 (216572 60) 

ea., $46,445 

Eelipse-Pioneer Division, Bendix Aviation 
Corp., Teterboro, N. J., controls, to support 
automatic pilot systems for F2H-3, F9F-6K 
and RiQ-2 aircraft N383-64868A (383 
216732/60), 90 ea $46,374 

Buffalo Hydraulics Division, Houdaille 
Industries, inc., Buffalo, N. Y., damper 
assemblies, for use on strut steering and 
main landing gear assemblies, on various 
aircraft, N383-64949A, (383/217385/60) 
Variou $36,225 

Sundstrand Aviation Division, Sundstcane 
Corp., Rockford Il transmissions f 
P5SM-1 and -2 aircraft, N383-64685A, (55 
212142/60), 167 ea., $1,077,651 

Weber Aircraft Corp., Burbank 
cover assembii« ised on seats for 
aircraft N3S3-64644A (383/217098 
various, $27,012 

Aircraft Instrument Division, BR. C. 
Business Machines, Inc., Grand Rapids 
Mich indicators, turn and slip, to sup- 
port various aircraft, N3823(17-383)64877A 
(PRAER 4350-60-PRAER-4388-60),  vari- 
ous, $60,726 

K. E. Darling Co., Ine., Bethesda, Md 
hose assemblies, oxygen, A3D-1 and -2 
aircraft, N383-64723A, 383/217521/60) 
various, $34,883 

The Goodyear Tire & Rubber Co., Akron, 
Ohio, wheel assemblies, aluminum, for 
aircraft, N383-64909A, (383/211510/60), 
eu $40,173 

Spectrol Electronics Corp., a subsidiary 
of Carrier Corp., San Gabriel, Calif re 
sistors, to support potentiometers and gen 
erators for F4D-1 aircraft, N383-62556A 
(383/21690Z-60) 18,365 
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THAT'S OUR “CUP-OF-TEA” AT STONER! We take the tough jobs other companies 
0 or can’t do! Our team of R hemists and Production Engineers 
like the challenge of helping yo u solve your problems 
Maybe you have a close tolerance job; barrier problem 
roblem, etc. We invite your blueprints for 
quotation or recommendation. 


TONER RUBBER COMPANY, INC. 


Knott Ave., Anaheim, California 


A subsidiary of CARLISLE CORPORATION 


PHOENIX DA M. Harris SEATTLE 





U. S. Navy P3V ELECTRA antisubmarine aircraft produced by Lockheed— 
equipped with Ti-built AN/APS-80 surface search radar, AN/APA-125A 
indicator, AN/ASQ-8 magnetic anomaly detector and TD-239A intervalometer. 
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AN TISUBMARINE SYSTEMS 
coos TEXAS INSTRUMENTS 


eh isi INCORPORATED 
6000 LEMMON AVENUE . DALLAS 9. TEXAS 
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for the MARTIN COMPANY, 
Prime Contractor for the 
U. S. Army Pershing Missile 
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CAB Accident Investigation Report: 





Improper Recovery Cited in 707 Crash 


On Oct. 19, 1959, at 1620 PST, a Boe _—_— 
ing 707-227, N 7071, crashed and burned 
in the Stillaguamish River about 10 mi 
northeast of Arlington, Washington. Four pom. : 

WUTHWE 
of the cight py oy aboard received fatal OF OS 
injuries; one of the four survivors received 
senous injuries 

\ Bocing Airplane Co. test pilot was 
acting as an instructor-pilot on a demon 
stration and acceptance flight prior to the 
aircraft being delivered to the customer 
The company was also utilizing this flight 
time for flight instruction purposes in quali 
fying airline personnel in the aircraft 

The instructor-pilot demonstrated several 
maneuvers, including Dutch rolls, to a pilot 
trainee, an airline captain who was making 
his first training flight prior to checkout on 








the Boeing 707 

The instructor-pilot initiated a Dutch roll 
in which the roll-bank angle of the aircraft 
reached 40 to 60 deg. This bank angle is 
in excess of limitations set by the company 
for demonstration of this maneuver (AW 
June 27, p 38). The pilot-trainee, who 
was to make the recovery, rolled full right 
aileron control while the right bank was 
still increasing. ‘The aircraft immediately 
vawed and rolled violently to the right 
The instructor-pilot immediately rolled in 
full opposite aileron. The airplane stopped 
its right roll at a point well past a vertical 
bank and then rolled to the left even morc ae 


ok S cT 7VT; ons { y ’ ~ ° ° . ‘ « 
violently everal gyrations followed and BROKEN LINE traces descending flight path of 707, ending at crash site in the Stillagua- 


after control of the aircraft was regained ? 
it was determined that three of the Soety mish River. Numbers indicate positic of witnesses to the accident. 


engines had separated from the aircraft and 
it was on fire. The fire rapidly reduced con of R. H. Baum, BAC (Boeing in the aircraft, occupied the left seat and 
trollability of the aircraft and an emergency Co.), instructor-pilot; Captains \ Mr. Baum the right. Mr. Krause was per 
landing was attempted; however, the air ind M. F. Sta BNF (Braniff A forming the duties of flight engineer 
craft struck trees and crashed short of the copilots; and G. C. Hagan, BA t 
intended landing area because power on  enginecr, all received fatal injuri 
the engine remaining had to be shut down aircraft struck the ground. The f \fter takeoff the flight proceeded nor 
‘ ‘} wange | y ] who were list Ss | . ° 
to keep the aircraft wings level PeEsoren wh ' ed as | mally through a series of maneuvers which 
Subsequent to this accident, the Boeing the flight plan received minor iene tae dammendteaied ag gg clan 
Airplane Co. flight training syllabus was injuries at ground impact: A dane ‘eniniiell lei Captain Becks‘ Yenetel 
revised to re-emphasize the maximum roll BNI flight engineer; F. WS Dutch rolls in a clean configuration were 
bank angles permissible for the Dutch roll technical instructor; W. ] \itiated and the proper recovery was pean 
maneuver. In addition, demonstration of pilot; and W. H. Huebner ‘ niigainal” or Tee Captain Bre@-en 
the Dutch roll has been put off until a later ner Operations inspector nade several recoveries from Dutch rolls 
time in the curriculum so the pilot-trainees Mr. Baum, a yilot in minal , } -™ 
will have more flight experien - fore pra ducted a pr aight briefing en iy a ° 
ticing the mancuves Takeoff data and takeoff procedu ‘ Ce gry ae yoo nl bag 8 
" ) ») < } Cz. « aps cre it 
; ‘ discussed along with the maneuv od: Siena eit th “ me aetmeaal 
Investigation vere to be performed An IFR nst ™ ‘= =~ ' ne rome 
q ra 1 ace ; ; from a series of Dutch rolls in this con 
= ca night 1330 PST figuration which were initiated by Mr 
peo Gepart a aa ae . Baum. During these rolls, angles of bank 
cTa was ScT\ cc with sumcient 

















Maneuvers Demonstrated 


N 7071 was a new model of the Boeing 
07 series aircraft on which FAA type cer 
tihcation flight tests had just been com , ~ reater than 25 deg were permitted to de 
pleted. Final certification was awaiting veri ive hours. Its gross weight was “| lop. Mr. Allsopp stated that he leaned 
fication of these test results and the aircraft and the center of gravity located at ver to Mr. Baum and reminded him of the 
meanwhile was being operated on an ex MAC (mean aerodynamic chord ink-angle restriction. He said Baum indi 
perimental certificate of airworthiness. The Shortly be fore departure the IFR ited that he was aware of the restriction 
flight of Oct. 19, 1959, was one of a series plan was canceled and the flight | As all of Berke’s recoveries up to this 
of flights to demonstrate to the purchaser according to VFR visual flight time had been made from the left (nose-left 
that tho aircraft met the performance quali. 4 estimated 4-hr. and 15-min. flight eh, 
ties guaranteed by the manufacturer, and tain Berke, who was making his first The BAC 707 training manual restricts the 
Dutch roll maneuver to a desired maximum 
to train the Braniff pilots ‘All times herein are Pacific Stand roll-bank angle of 15 deg. and an absolute 
The crew for this flight, which consisted on the 24-hr. clock maximum of 25 deg 
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Airborne Dispensers by Condec 
light, positive, reliable 


operation before ejecting i he ejectior oredaters m ined altitudes 
, ‘ ‘ , ‘ , dl . Condec units are designed 
» be throug he pre ed to withetead the 

kind of service 


roughest 


loti to t] on 
aorutiON tO the pron Pressure trans ducers 
le dispenser 40% lighter, translate ¢ res t 
1 previou sig? Trouble- seful electr 
va (9 , sted , dec systems in 
l ] : r I i i, sensor and cir tr 
number « mot i i ! ackage no larger thar 
sa tlinpinndle ron veatner lashed ialf. Like mz ndec a deck of card 
-econnaissance aircraft. There were a ects, the 


; net results were n Data processing 
litional yy seman 


HOt a ance, le maint 
ar from the dispenser had to be abl Next time you're faced with : 
select from among eight radiosondes; he f controlled release of objects from nalyze data from 


. : . . : nany $0 es. Your needs 
had to test the radiosonde for proper ing platform, contact Condec 


enance. 
1d 


AIRCRAFT EQUIPMENT DIVISION 


CONSOLIDATED DIESEL ELECTRIC CORPORATION 


880 CANAL ST., STAMFORD, CONN. . VAN NUYS, CALIFORNIA of The Condec Group 
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Explanation of Dutch Roll 


The term “Dutch roll” applies to a wallowing motion characteristic of swept-wing 
aircraft. During this motion the aircraft rolls right and left around the longitudina 


axis while yawing right and left around the vertical axis. Angle of bank and degre 
of yaw are dependent upon the amount of force applied in initiating the Dutc! a sire 
roll. 


Normally the motion is caused bv turbulent air or lateral overcontrol. The | 


lateral directional damping of swept-wing design allows the motion to continue at 
slow indicated airspeed. On IU al 
i by simply keeping the wit 


Compensating for the Dutch roll may be made 


level. When the airplane is rolling in one direction or another, the aileron should be 
used to stop the roll and keep the wings level. 
Another method is to apply cross-control. For example, if the aircraft is Dut it ms 
seen 


rolling, left rudder and right aileron should be applied when the nose has started t 
swing from left to right with control forces slowly relieved as the aircraft's yaw an 
diminishes. 

Rudder application must be applied in the right direction or the Dutch roll wi 
be further aggravated. If there is uncertainty as to the rudder required, applicati: 
of aileron only is recommended for recovery 

The damping in the lateral-directional mode is lowest when the angle of 
is high, so that at low indicated airspeeds with flaps up or down, the Dutch 1 
At high indicated airspeeds the natural yaw 


attach 


will seem to be more pronounced, 
damping forces minimize or tend to zero out any Dutch roll tendencies. 

The purpose of Dutch roll familiarization is to introduce to the pilots who ay 
generally not acquainted with swept-wing airplanes this inherent characteristic pecul 


to the design. 














; 


Baum suggested that a recovery dive, during which it was noted 

be made from th nig “ht (nose-right). Baum engine instruments indicated complet 
then initiated another Dutch roll in which — sence of thrust on engines Nos. | 
of bank was quite large. Sur 4. In addition, the thrust levers and 
for engines Nos. 1, 2, and 4 
k 


position 


the angk 
vivors estimated the aircraft rolled 40 to levers 
60 deg. Before attempting recovery, Berke completely slack. Flight Engineer 
allowed the aircraft to complete several also reported a complete loss of 

oscillations in each of which the roll-bank power 

ingle reached 40 to 60 deg During most of the flight and th 
The survivors stated that Berke initiated the uncontrolled gyrations of th 


recovery while the right bank was still in all cight occupants were on the flight . . 

reasing. They said he applied full right Immediately after control was gain and in production 

aileron control while the right wing was Huebner went aft to determine what. if 

till moving downward, The airplane im inv, damage had been sustained. H o2.¢ | 

mediately vawed heavily to the right and that No. | and No. 4 engines wer quantities! 

rolled rapidly to the right, well beyond a = and the re were small fires in the area 

10-deg. bank the engines had b en. He said No. 2 Mark 7 Mod 0 Size 15 Servo Motor 
Immediately after Berke had applied right was also on fire and it appeared that ote 4 l Size 15 Servo Motor 

vileron and carly in the yaw-roll movement forward mount had failed and th ra 12 ~ net am . ren a 

of the aircraft, Baum took the controls and was hanging down at an angle with ¢ Mark 16 Me ve " Size 18 sete > sermaar 

pplicd full left aileron. At this time th tailpipe pointed into the flap Mark 16 Mod 3...... Size 18 Motor Generator 


urcraft was rolling to the right. The roll Huchner went back to the flight (For transistor circuits) 


stopped after the wings had passed the ver ind informed the pilots of his ol The addition of our second factory 
nd then rolled h ; » ever , aan i all Cee 

tical and then rolled back to the left 1 = Shortly aft his Mr. Allsopp means delivery in six to twelve weeks 
more rapidly and violently than to the right he saw a verv large fire burning t on many other G-M Servo Motors 
The survivors stated during these two rota of the No ne and that that and Motor Generators as well; sizes 


tions sounds were heard which could have us well a ‘ 1 and 4. wa 8 to 18, including other BuOrd items 


been the engines separating from the air aircraft by this tir had descended t beinstntaane 
craft. They also stated that during thes the over nd wer Wow Gureau of Naval Weapons 


rolls the thrust levers were secn to snap = mediate « ing be made in : 
ind the cables 70 slack wigh. w \ vetv clos Baum ie 4 Ask also for 
taken over the controls at the full information: 


Violent Movements vas apparently looking for a more G-M Recommended 
irca or attempting to rea Specification No. 665 


his ci and Catalog. 


The movements of the airplane which landing h 
followed were described as “spins” or “snap field nearby and continued 
olls.” Although the exact number of rota if the lake (see chart, p. 159) 
tions could not be determined, the survivors During this time Mr. Hagan took 
vere in agreement that the aircraft rotated the flight engineer's station. The f 
to the left and that the rate of roll finally vivors— Krause Symmank Allsopp 


Scio tienes cote cern | 


in an inverted nosedown ; 

roll was continued and the recovery was from the area of No. 2 engine 
made to an upright position with the air to burn fiercely. It was seen to burn 
in the flaps and to consume most 
1s 


G-M LABORATORIES INC 
raft in a medium dive 4328 N. Knox Avenve - Chicogo 4! 
\ normal pullout was made from the left inbuard aileron. It also burnex 
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$-62 Geist at Off-Shore Mine Site 


Sikorsky $-62 turbine helicopter lands at the Grand Isle offshore sulphur mine in the 


Gulf of Mexico. The helicopter made five 150-mi. round trips in one day. 


the top wing surfa ind th 
stated that they could 
the interior of the wi 
Weather was not 
dent alt! 


cloud cove Tag 


ough 


with ceiling 


number of g 
craft after it 


on evaluation 
nesses 

Several witnesses located w 
crash site described hearing 
an easterly heading in or abov 
They reported hearing an 
similar to that of an aircraft 
sound barrier. Shortly after 
sound they saw three obj 
the overcast. These objects 
and proved to be engines No 
The sound of a jet engine continued and 
the aircraft was seen to emerge from tl 
base of the clouds on a northeasterly head 
ing. It was on fire and descen 
witnesses, located several miles far 
saw the burning aircraft, still 
make 


a sweeping left turn, pa 
east end of Lak« 


Cavenaugh and straighten 
ing out on a southeasterly heading of about 
110 deg. They said that d 
they heard an explosion-like no 
jet engine s then ceased 
sound which could be heard 
a loud whistlir use. Several of th 
nesses who were familiar with th 
707 stated that there 
on the aircraft and that a sever 
burning in the area where the N 
had been. One witness said that 
had burned away a large 
trailing edge of the wing in 
the No. 2 engine 

The aircraft continued on 


; 


ear th 


ift , th 


was only 


porti mn 


162 


down Deer Cre 
ial night turn t 


from thi 
k another row 
ank of the river, at a heig 
The swath cut throug! 
1 in diameter from 
vas approximately the width of 
pan and showed that the aircraft 
a wings-level attitude. A section of the 
ving tip, 16 ft. long, was severed 
tact with these trees. As the aircraft 
tinued across the river the left wins 
vas dropping rapidly, cut a path 
it an angle of 45 to 50 deg. thro 
trees on the south bank. Towar 
of this cut through the trees, the 
ntacted the ground gouging s 
litche n the sandy soil. As th 
yntinued its forward travel, the k 
until finally the 


varice 


uy rressively 
a tru rie ground 
forward portion of the fuselag 
forward) was almost completely 
destroyed by the impact and intense ground 
fire which followed. The aft fuselage, whe 
the survivors were located, broke off just 
to the rear of the trailing edge of the wing 
ind skidded out into the middle of the 
Although it was badly damaged by 


tation 96I 


river 


inflight fire and ground impact, it was in 
tact and was not subjected to the ground 
fire which consumed most of the other 
wreckage 

he section of the left wing tip, severed 
by contact with the trees on the north side 
of the river, came to rest across the river 
approximately 50 ft. before the first of the 
gouges which were dug in the ground by 
the remaining wing structure. The wing, 
from the point at which the tip was sev- 
ered inboard to the landing gear beaver tail 
strap, was broken up and sections were scat- 
tered along the ground path. Most of these 
pieces received damage from ground fire 
and large areas were consumed completely 
Inboard of the beaver tail, the box section 
was nearly mtact but partially consumed by 
ground fire,,as was the center box section 
and inboard 30 ft. of the right wing. The 
remainder of this wing was broken into 
two major pieces which were partially con- 
sumed in ground fire 


Fire Damage 


There was extensive inflight fire damage 
to the left wing in the area of the No 
engine, to the entire left side of the aft 

ind to the left side the em 


upper skin from the area of 
of the over wing pylon strap 
This skin was badly wrinkled 
each fuel vent channel and 
yne was ruptured for a 
The edges of the 1 
d outward, were very rous, and 
sooted, indicating that cx 
curred. In addition 
) the area which attached th kin 
} d in tension 
ur spar aft, the wing trailing 
ty : , 


}, 
HCAaVEITY 


plosion had o 


ft inboard a 
1s truct 

mall fragm 

No. 2 and the 

spoilers were partly 


ird two feet « 


outboard 


vas heavi 
vere burned 
internal ructure in this area 
d. Th 
forward of the 
d blackened 
The outer closing rib on the No. 2 flap 
wrinkled. The flap lower surface 
lightly sooted and the upper surface 
heavily sooted. The inboard corner of 
No. | flap was badly burned and three 
et of its upper surface was consumed. It 
was determined that the flaps were extended 
mately 28 deg. at impact. The left 
inboard spoiler valve fell from the aircraft 
mile from the crash site. It had 
eposits of “runback” (solidified) alu 
n op its lower side. The aileron trim 
hanism and the aileron bellcranks also 
had these runback deposits on them. All 
ontrol components im the area and even 
the rear wing spar web vertical stiffeners 
were badly burned by inflight fire 
The left side of the aft fuselage was 
ooted and all of the 
heat checked. In addition 
rear k door and on the 
to the st lizer was blistered 
of the vertical fin, light 
fuselage top centerline 


lower trailing edge j 
door was burned throug 


is heat 


ippr 


heavily vindows were 
paint on the 
fuselage aft 
Just forward 
angled 


and back 


sooting 


across the 
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TIROS 


GROUND 
STATIONS... 


Nerve Centers For A Satellite 


Over 25,000 informative cloud-cover pictures have been 
received from TIROS I since it was launched on April 1. In two 
months the satellite had completed 1000 orbits and travelled 
27,500,000 statute miles. This means not only that TIROS 
itself has performed as planned, but that the complex problems 
of command and control, as well as signal reception and proc- 
essing, have been successfully surmounted. Like the satellite, 
the special ground station equipments were designed and built 
by RCA Astro-Electronics Division under the auspices of 
NASA and technical direction of the U.S. Army Signal Corps 


Major components at each of the four ground stations include: 


® Five TV receivers and four beacon receivers used in diver- 
sity reception to minimize signal fading 


® A programmer which pre-programs different combinations 
of operating modes, and a 200 watt command transmitter 


® A TV monitor to display the picture signal for the automatic 
recording camera. The camera is equipped to make either 
positive or negative films 
An indexer and sun angle computer which generate an 
index number and sun angle indication for each picture, 
used for geographical orientation 
An attitude recorder which picks up the earth-horizon signal 
for spin axis position computation 


Two standard 
monitor 


4-channel tape recorders to back up the 
Two paper 1 jers to monitor forty telemetered satellite 
parameters 

rammer which directs the antenna to fol- 
the satellite when it is in range of the 


An antenna ¢ 
low the orbit 
ground stations 


ns are timed by a master clock which is 
1 time signals from WWYV. In addition to 
transmission and record functions, the 
programmer car command spin-up. After two months the 
spin rate had d sed to 9.4 rpm’s due to the effect of the 
earth’s magnetic field. On command from the ground, two 
solid propellent up rockets on the satellite were fired, 
increasing the sp » 12.8 rpm's. 
AED's own gro tation was used to process photos from the 
magnetic tapes for the first one hundred orbits. 
The integrated design and development of these TIROS ground 
stations is an indication of AEDs capability in total satellite 
systems. This capability will become increasingly critical as 
more and more complex satellites and space probes are launched 
to advance man’s understanding and control of his universe. 
To discover how you can draw on this broad R & D experience, 
contact the Marketing Manager, RCA Astro-Electronics Divi- 
sion, Princeton, N. J 


All program f 
synched to star 
normal picture 


The Most Trusted Name in Electronics 
RADIO CORPORATION OF AMERICA 
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A CHALLENGE TO EXCITE ANY ELECTRONICS ENGINEER 
WORTH HIS SALT... THE KIND RYAN NEEDS RIGHT NOW 


It’s no secret that the Navy considers there is not 
yet an adequate defense against nuclear-powered 
submarines. As the search for more effective ASW 
detection methods goes on, the Navy relies heavily 
on Ryan navigation “brains” to help pinpoint “hos- 
tile” subs. 


Nearly every flying weapon in the Navy’s ASW ar- 
senal has a Ryanav C-W doppler “brain.” World 
leader in C-W doppler navigation systems, Ryan is 


the largest electronics firm in San Diego — and the 
fastest growing! If you are an electronics engineer 
ambitious to help advance the art, and your own 
career, we want you now at Ryan Electronics. 


Ryan Electronics employs over 2000 people and has 
over one-third of the company’s $149-million back- 
log of business. Under the leadership of some of 
America’s most prominent scientists and engineers, 
Ryan is probing beyond the known . . . seeking solu- 
tions to vital problems of space navigation. 


Expanding facilities of Ryan Electronics at San 
Diego and Torrance in Southern California are 
among the most modern in the West. You enjoy 
living that’s envied everywhere, plus facilities for 
advanced study. Send your resume or write for 
brochure today: Ryan Electronics, Dept. 3, 5650 
Kearny Mesa Road, San Diego 11, Calif. 


DIVISION OF RYAN AERONAUTICAL COMPANY RYAN ELECTRONICS 
SAN DIEGO & TORRANCE - CALIFORNIA 





along the upper right side of the tail cone 
and lower third of the right side of the 
vertical fin 

The lower half of the left side of the 
vertical fin was lightly sooted and paint was 
blistered and scorched. The lower balance 
panel covers were heat wrinkled. The lower 
half of the rudder was severely heat wrin- 
kled. The left side of the tab was also heat 
wrinkled and heavily sooted. The right side 
of the rudder tab was lightly sooted from 
smoke which was drawn through the tab 
hinge, indicating right rudder trim during 
the fire 

The left horizontal stabilizer and clevator 
were sooted and heat wrinkled on the upper 
and lower surfaces. In addition, the severe 
fire from the left wing burned through the 
upper skin between the internal stiffeners 

Three of the four powerplants, with a 
major part of their pylons attached, sepa 
rated from the aircraft in flight. They were 
found one to one and one-half miles north 
west of the main wreckage. The Nos. 1 
and 4 engines, with their nacelles, broke 
from the airplane in the outboard directions 
The No. 2 engine, its nacelle, broke 
partially outboard but appeared to have 
rotated downward and rearward during its 
separation from the aircraft. The No. 3 
engine remained attached to the aircraft 
until impact. It was found at the main 
wreckage site. Investigation revealed that 
there were little or no indications of in 
flight fire damage to engines Nos. 1, 3 
and 4. However, the cowling which fell 
with the No. 2 engine showed evidence 
of heavy smoke and sooting prior to impact 

The damage found on all four engines 
was the result of impact or minor ground 
fire. No evidence of operational distress 
or malfunction prior to impact with the 
ground was found. In addition, indications 
were found on all four engines that they 
were rotating very slowly, if at all, at impact 


with 


Public Hearing 


During the public hearing a Bocing wit 
ness testified that pilots who have had an 
engineering background or test-pilot experi 


ence in the Armed Forces are selected as 
test pilots for Boeing. These pilots are 
then given extensive ground school training 
ind flight experience under the supervision 
of instructor-pilots. He said before a pilot 
ould be released as an instructor he had 
to have a check ride and approval by the 
Chief of Flight Test or his designee. He 
further stated that Baum had met all of 
these requirements and was considered fully 
qualified to conduct this particular flight 

The witness then described the company 
checkout and training program for airline 
personnel. He said the airline pilots would 
have had the 707 training syllabus for a 
considerable length of time prior to the 
beginning of flight training and would also 
have completed the ground school courses 
would be conducted prior to 
flight which was a gencral review of the 
entire training syllabus. Immediately be 
fore cach flight an additional briefing would 
be held to cover item by item the mancu 
vers to be accomplished 

Ihe witness stated that the Dutch roll 
characteristic is present in all large aircraft 
but is more pronounced in those with 
wept-back wings like the 707. It is most 
likely to be encountered during approach 
to landing when the aircraft is at slow 


\ briefing 
g 
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JetStar Seat 


New scat for Lockheed JetStar executive 
jet transport is demonstrated by its designer 
Henry Dreyfuss. Headrest is adjustabl 





speed with a high coefhicient of lift a 
rough or turbulent air. He said the 
teristic constituted a minor annoyan 
pilots and slight discomfort to passer 
and it was therefore desirable to gi 
structions in recovery technique 

All Boeing flight personnel had 
informed that the desired maximum 
hank angle in this maneuver was | 
and that the absolute maximum was 2 
These restrictions were not imposed beca 
of a structural limitation on the ai ft 
but because the maneuver and its r 
could be satisfactorily demonstrated 
these conservative limitations. Subseq 
to the accident, Boeing re-emphasized 
roll-bank angle luynitations and deleted d 
onstration of the maneuver with flaps d 
because recovery can be demonst 
equally as well in the clean configurat 
In addition, the Dutch roll training 
been moved back in the training prograt 
that the trainee will be more familiar 
the characteristics of the airplane 
the maneuver is demonstrated 

\ flight installed 
aircraft but was not in operation d 
this flight 

Civil Air Regulations require the fl 
recorder to be in use during scheduled 


rc ord r was 


senger ope rations only 


Analysis 


here is little question that the 
gyrations of N 707] followed 
improper Dutch roll attempt 
sulted in the separation of the tl 
gines and the inflight fire. A safety f 
is designed into the nacelle supp 
structure so that, in the event of ab: 
loading, it will fail before destructiy 
are transmitted to the aircraft wing. S 
ration of engines from the aircraft is t 
fore expected when the aircraft is subj 
to high abnormal loadings such as ox 
in this case. 


which 
recovery 


It is equally clear tnat tne Dutch rolls 
cing performed reached angles of bank 
far in excess of the limitations established 
by the company. Responsibility for the 
safety of this aircraft rested solely on the 
instructor-pilot. The Board can find no 
valid reason for Mr. Baum initiating the 
final Dutch roll so violently. No training 
advantage could be gained by conducting 
these maneuvers at the extreme angles of 
bank reached. Baum certainly should have 
ven aware of this and he was admittedly 
aware of the company’s restrictions. In ad- 
lition, it was surely less than prudent to 
permit a pilot with no previous experience 
in the airplane to attempt a recovery from 
this extreme maneuver 

The severity of the gyrations to which the 
rcraft was subjected developed loads 
eater than the design strength of the 
nacelle pylon structure. After the three 
ngines were lost and while the flaps were 
till extended 40 deg., the airplane was 

mmitted to land. The flaps may have 
been raised to the 28-deg. position in- 
tentionally so that full outboard aileron 
ffectiveness would be available during the 
landing. It is possible that in this con 
figuration, with power available from the 
No. 3 engine, the airplane could have 
flown at least long enough to reach a suit- 
ible airport for a crash landing. However, 

intense fire which is believed to have 

me from a ruptured fuel line, was 

threatening the left wing and made an 
mediate landing mandatory 


Lateral Control 

Lateral control with flaps down at least 
provided by the following 
outboard spoilers, 


deg. is 
thoard ailerons, 40%; 
inboard ailerons, 15°; and inboard 
15%. The outboard ailerons are 
means of a cable bus arrange- 
actuated by movement of the in- 
woard ailerons. As the fire gradually de- 
troved the inboard left aileron and the 
flight control components in that area, the 
itboard ailerons were lost. Loss of elec- 
il power cut out the auxiliary hydraulic 
‘tem which operates the inboard spoilers 
ind the rudder boost. When the left in- 
ward aileron was consumed the only 
lateral control remaining to keep the 
heavily damaged left wing up came from the 
right inboard aileron (4%) and _ pos 
ly the right outboard spoilers 30% ) 
Lift on the left wing was seriously impaired 
iuse of the loss of approximately 35 sq 
ft. of upper surface which was burned 
through, the additional fire damage to 
flaps which reduced their effectiveness, 
xtra drag from the No. 2 pylon stub, 
id the spoiler effect on the upper wing 
rface caused by the ruptured skin over 
fuel vent channels 
This drag, coupled with any appreciable 
ist from the No. 3 engine, would force 
left wing down. In view of the limited 
ron control available, considerable nght 
Ider would be required to induce a yaw 
the right to assist in holding the wing 
». However, with the rudder boost in- 
rative. there would not be sufficient 
lder control available to induce enough 
to counteract these forces. It is there- 
ipparent that the No. 3 engine was 
down prior to impact so as to be 
ible to keep the wings level with the mini- 
m amount of control available. This is 


poue;rs 
moved by 
ment 


} 
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ing experien 
seven years \ 
\cal Grads 


XEC Mie 


fF 


WHICH JOB WOULD YOU TAKE? 


If you're like most of us, you'd take the 
job with the more tempting salary and 
the brighter future. 

Many college teachers are faced with 
this kind of decision year after year. In 
fact, many of them are virtually bom- 
barded with tempting offers from busi- 
ness and industry. And each year many 
of them, dedicated but discouraged, leave 
the campus for jobs that pay fair, com- 
petitive salaries. 

Can you blame them? 

These men are not opportunists. Most 
of them would do anything in their power 
to continue to teach. But with families 
to feed and clothe and educate, they just 
can’t make a go of it. They are virtually 


Sponsored as a public service, 


forced into better paying fields. 

In the face of this growing teacher 
shortage, college applications are ex- 
pected to double within ten years. 

At the rate we are going, we will soon 
have a very real crisis on our hands. 

We must reverse this disastrous trend. 
You can help. Support the college of your 
choice today. Help it to expand its facili- 
ties and to pay teachers the salaries they 
deserve. Our whole future as a nation 
may depend on it. 


It's important for you to know more about what 
the impending college crisis means to you. Write 
for a free booklet to: HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, N.Y. 


sb 


in co-operation with the Council for Financial Aid to Education 








also supported by the fact that the engine VII of the Federal Aviation Act of | Co. employe, Mr. Baum was fully qualified 
had almost stopped rotating at impact. A public hearing was ordered by the Board _ to act as instructor-pilot on the 707. 

When the aircraft hit the trees on the and held at the Olympic Hotel, Seattle, Capt. John A. Berke, age 49, was em- 
north bank of the river and a 16-ft. sec Washington, on Nov. 19, 1959. ployed by Braniff Airways Apr. 15, 1936, 
tion of the left wing was severed, the con Mr. Russel H. Baum, age 32, was vas promoted to captain in April, 1938, 
trol available was insufficient to maintain ployed by Boeing Airplane Co. June 7 ind to check pilot Jan. 1, 1958. He had a 
the wings level. As it crossed the river, 1957, as a Test Pilot “B.” He was px alid FAA airline transport pilot certificate 
the aircraft rolled rapidly to the left to a moted May 2, 1958, to Experimental Test with ratings in the DC-3, DC-4, DC-6, 
hank angle of approximately 55 deg. and Pilot “B.” He held an FAA airline tran DC-7, and L-188 aircraft. Capt. Berke had 
crashed on the south bank. port pilot certificate with a rating in t 1 total of 23,563 flying hours. His latest 

; B-707. His total flying time was 5,015 first-class physical examination was taken 

Conclusions hr., of which 369 were in the 707. H \pr. 3, 1959. Capt. Berke had completed 

The Board concludes that this accident latest FAA class I physical was tal the Boeing Airplane Co. pilot training 
was the result of the structural failure of June 2, 1959. Mr. Baum had received ground school course which consisted of 
the Nos. 1, 2, and 4 nacelle pylons, and total of 86 hr. of ground school instruct 160 hr. of instruction. This was his first 
the fire in the area where the No. 2 0” the 707, plus a cockpit and syst training flight in preparation for checkout 
nacelle broke off. It also concludes the ‘amiliarization class on the KC-135. A the aircraft 
nacelles failed as a result of overloads im cording to testimony of a Boeing Airpla Capt. M. Frank Staley, Jr., age 43, was 
posed on them during several violent un 
ontrolled gyrations which were encountered 
when the pilot-trainee applied improper con- 
trol movement in an attempt to recover 
from a Dutch roll 

The Board further concludes that the in- 
structor-pilot initiated the Dutch roll to an 
angle of bank far in excess of the limitations 
imposed by the company. In addition, the 
instructor-pilot was fully aware of these 
limitations and was, in fact, reminded of 
them during this flight. Even so he per- 
mitted the pilot-trainee, who was on his 
first training flight, to attempt recoveries 
from these extreme mancuvers 

It concludes that after control of the 
uircraft had been regained, Mr. Baum had 
selected an excellent clear area for the 
imminent crash landing but failed to make 
it by one-half mile | Samah: the No. 3 
engine had to be shut down prematurely 
to keep the wings level 

Subsequent to the accident the company 
revised its training syllabus to reduce the 
possibility of recurrence of a similar acci 
lent. The limitations on angle of bank for 
the Dutch roll maneuver have been 1 
nphasized to all company pilot personnel. 
In addition, Dutch roll familiarization has 
been delaved so that the pilot-trainee will 
have more experience in the aircraft prior 
to attempting this maneuver 

lhe company has also incorporated a full 
time boosted rudder system in the air 
raft. In addition, it has increased the 
vertical stabilizer area and has added a 
ventral fin. These changes are anticipated 
to substantially increase the low speed con- 
trol characteristics of the aircraft 











Probable Cause 


The Board determines that the probable 
cause of this accident was the structural 
failures induced during an improper re- 
covery attempt from a Dutch roll which 
exceeded the angle-of-bank limits — pr 


scribed by the company = ze 
By the Civil Aeronautics Board Ps 


Wuaitrney GILiittanp TRAINING CHALLENGE: MET BY CESSNA 


Chairman 
Cuan Gurney The challenge: to keep pace, in student-pilot training, with the vast advances in tactical- 


Vice Chairman aviation technology. Answer: Cessna’s high-performance, highly student-oriented twin-jet 
G. Josern Mrivnerti T-37. Featuring side-by-side seating—enabling the instructor to observe the student's 
Member every move—this most advanced primary trainer in Air Force history helps students learn 
Attan S. Boyp more, faster, more safely than ever before 
Member 
The Civil Aeronautics Board was notified ee ee voy ed ty agar Military 
of this accident at 1800, Oct. 19, 1959 of the ways Cessna ‘Problem-Solving’ Division, ¥ 
An investigation was immediately initiated Research is ever at work to assure America’s Wichita, ‘a S Sy NA 
Kansas 


in accordance with the provisions of Title | future in the air, 
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ENGINEERS and SCIENTISTS 
for RESEARCH and 
ADVANCED PROPULSION SYSTEMS 


SENIOR ENGINEERS for basic studies in combustion, fluid dynam- 
ics and heat transfer. Material compatibility in alkali metal systems 
at temperatures approximating 2000 degrees F. Senior engineers 
with experience in hazards analysis, machine programming, and 
radiation effects are also required. MS or PhD degree in physics, 
chemical, mechanical, aeronautical, or metallurgical engineering. 


PHYSICISTS to perform experimental research on electrical pro- 
pulsion devices such as ion, colloidal, and plasma jet engines 
Requires experience in charged particle accelerators and high 
vacuum techniques 

Analytical studies in thermodynamics and heat transfer relating 
to the application of nuclear energy to nuclear propulsion systems 
Experience with approximate solutions and familiarity with uncon- 
ventional materials and properties required. Systems dynamics 
dealing in the analyses, solution by machine methods, and estab- 
lishment of criterias for closed loop systems. 

Theoretical, analytical, and experimental research studies of 
rocket exhaust jet radiation involving spectroscopy and thermo- 
chemistry. MS or PhD degree in physics, chemical, mechanical, 
electrical, or aeronautical engineering 


STATISTICIANS to plan long range rocket research and develop- 
ment programs, with the majority of time spent in statistics re- 
search. MS or PhD degree in statistics. Theoretical background 
in analysis of variance and tests of hypotheses desirable 

MATHEMATICIANS to work with analytical programs concerned 
with the study of heat transfer, fluid dynamics, and combustion 
dynamics problems. MS or PhD in applied math or mechanics. 


Please write to Mr. J. C. Peck, Box 596 HG, Professional Employ- 
ment Office, 6633 Canoga Avenue, Canoga Park, California. 


All Inquiries Will Be Held Confidential and Promptly Acknowledged. 


ROCKETDYNE 2 


A DIVISION OF NORTH AMERICAN AVIATION, INC, 


First with Power for Outer Space 


Poe ee ee ee ee ee ee ee 


eeeeeee 





employed by Braniff Airways Aug. 18, 
1939. He was promoted to captain Nov. 1, 
1942, and to check pilot Aug. 28, 1959. He 
held a valid airline transport pilot certificate 
with ratings in the DC-3, DC-6, DC-7, and 
L-188. Capt. Staley had accumulated 20,450 
flying hours. His last first-class physical 
was taken June 23, 1959. Capt. Staley had 
completed the Boeing Airplane Co. pilot 
ground school training course of 160 hr 
of instruction. This was his first training 
flight in preparation for checkout in the 
Boeing 707 

Flight Engineer George C. Hagan, age 
28, was employed by Boeing May 11, 1959, 
1s a Flight Vest Analyst “A He held a 
valid FAA flight engineer certificate. His 
last second-chiss physical examination was 
taken May 27, 1959. He had accumulated 
1 total of 1,260 flight hours, of which, as 
f Aug. 29, 1959, about 90 had been in the 
Boeing 707. Mr. Hagan had completed a 
training course, consisting of 152 hr. for 
flight crew ground instructors, June 12, 
1959 


The Aircraft 


N 7071, a Boeing 707-227, serial number 
7691 was manufactured June 11, 1959 


} 


It was owned and was being operate ‘ 
the Boeing Airplane Co., Renton, Wash 
ington. The aircraft was a new mod 


17? 


173 flving hours had been a 


wr the purpose of qualify 
ition by the FAA. The 
equipped with four Pratt 


rhojct, model JT4A-3 engine 


AMC Contracts 


Wright-Patterson AFB, Ohio—F ol 


| ] 
} 1 list of uncla 


$25,000 and over as rel 
Materiel Command 


\ikesearch Manafacturing Co. of Arizona 
Division, The Garrett Corp., Phoen riz 


\ FS 


f reS-0 6441 ; 
Bendix Suppert Equipment Division, Ben- 
lix Aviation Corp Teterbore ? t 
ry hhir and testi f tv pe 


4% 


| , J 
Gieneral Eleetrie Co., 
. tter. rate ¢ 
RPM 
5309. Aerno 
ance data, use: for support of Kt 
\ aircraft, (PR's ES-0-6680-6314; ES-0 
80-65 and amendment 1), $119,854 
Montrose Division Bendix aviation 
Corp., South Montrose Pa tranamitter 
pressure, hydrau type MJ-1, FSN 
18, Montrose Di or dh) 
Aerno 5 
‘F in ’ 
B-52H an T-38A 
§00-60-144( PR's ES-0-6685-6524 
imendment 1), $32,143 
AiKesearch Manufacturing Co. of Arizona 
Division, The Garrett Corp., Phoenix, Ariz 
drive assemblies netant speed, pneumat 
type Mc«-] ntractor’s P/N 351030 
1650-768-6378, Aerno 42-0975, 28 ea 
neering and maintenance data, use 
lations in F-105D aircraft (PR 
1650-6804: BS-0.1650-6992 - OC-0-1650 


and amendment 1 and 2), $253,54¢ 
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How to pre-test 
your next job 
without leaving your 
living room... 





Until recently, there just hasn’t been a reliable The p that your score need never be divulged 
way for a man to determine the kind of engineering to us. The iplete package is for your private use — 
know-how he needs to assure success at a company for your nical self-appraisal. (So far no one, in- 
before he makes application. ciuding LMED engineers, achieved a perfect score!) 
Sim] ff any 2 subjects on the coupon and 


Because this can be mighty important to an 
corresponding tests, answer sheets 


engineer and his family, we’ve developed a com- we'll n 
pletely new technique that should be as enjoyable and ev lides. 

as it is helpful to you — technical quizzes on Radar, Duri t evening hour, work them through and 
Microwave, Communications, Packaging...and, for grade j with the answer sheet. Then, use the 
those interested in Engineering Administration, a evaluat le to figure out your own probability for 
special psychological questionnaire. success Light Military staff. 


= See EP EE Eee ee ee ae ae 
ear. t 64-WB 
MAIL THIS COUPON FOR YOUR TESTS 4 

Light } ry Electronics Dept 


Current Areas of Activity At The Light Military Department ee nts Company Slane Cane, Sasa rae 
Space Communications & Telemetry * Missile & Satellite Com 
puters * Space Vehicle Guidance * Undersea Warfare Systems + 
Thermoplastic Data Storage * Space Detection & Surveillance + 
Command Guidance & Instrumentation * Infrared Missile 
Applications 


me tests (limited to 2 subjects per individual) 
f-evaluation sheets covering the areas checked: 


] RADAR MICROWAVE 
[] ELECTRONIC PACKAGING (ME) 
(1) COMMUNICATIONS (C) ADMINISTRATIVE ENGINEERING 


LIGHT MILITARY ELECTRONICS DEPARTMENT 


GENERAL @@ ELECTRIC 


FRENCH ROAD, UTICA, NEW YORK 





Name 


Home Address. . Home Phone. 





City , Zone. State 














Degree(s) Years(s) Received 





LACROSSE ... 


one of those rare accomplishments 
that makes a man proud he’s an engineer 


When Lacrosse split a 2 x 4 from 19 
miles away, Martin-Orlando engi- 
neers knew they had a winner... a 
one-shot killer. 

Lacrosse is the Army’s most accu- 
rate surface-to-surface missile. It is 
fired from a highly mobile launcher 
somewhere in a rear area. A forward 
guidance team electronically picks 
up control of the missile in flight, 
and lays it dead on target. 

Lacrosse is the kind of accomplish- 
ment engineers dream about. It came 
out of Martin-Orlando. So did Persh- 
ing, Bullpup, and Missile Master. 

If you want success, recognition, 
and the feeling of being first with 
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the most, we'd like to hear from you. 
Florida sunshine, sparkling lakes 
and palm trees aren’t hard to take, 
either. Send resume to C. H. Lang, 
Director of Employment, The Mar 
tin Company, Orlando 11, Florida. 
CURRENT OPENINGS for engineers 
in these areas: ground and airborne 
electronics *« advence design + systems 
* aerodynamics + quality and test - 
reliability +« electronic manufacturing 


WORK IN THE CLIMATE OF ACHIEVEMENT 


- 


WHO'S WHERE 


23 





(Continued from page 23) 


Changes 


Homer Pershing Davis, technical liaison 
coordinator for the Washington, D. C., 
areca for Tracerlab, Waltham, Mass 

Dr. J. W. Nielsen, manager, Solid State 
Materials Department, Advanced Devices 
Laboratory of Airtron, Morris Plains, N. J 
a division of Litton Industries 

C. N. Bates, spec ial assistant to the chief 
engineer of the Washington, D. C., office 
for Ryan Electronics Division of Ryan 
Acronautical Co 

Beryl L. McArdle, scientific adviser on the 
staff of the vice president-engineering, Strom 
berg-Carlson Division of General Dynamics 
Corp., Rochester, N. Y 

W. M. Davidson, head of a newly formed 

lear unit at Parsipanny-Troy Hills, N. J., 

carch and study of nuclear propulsion 
travel by Rocket Operations, Thio 
kol Chemucal Corp 

Curtis M. Lee, chicf engineer, Wyk 
Manufacturing Corp., E] Segundo, Calif 

Dr. France B. Berger, director of research, 
GPL Division of General Precision, In 
Pleasantville, N. Y. Also: Harry J. Reed and 
Raymond Klemmer, director and associate 
director of planning respectively 

I he Allison Division of General Mo 

Ind ape lis, Ind has announced the 
ywwing changes in the Aircraft Engine 
Operat R. H. Ludington, supervis 
jet engine sales; R. E. Lowry, supervisor o 
| D. R. Orme, supervisor 
J. D. Beaumont, 
I nines. A 


onversion eng 


for pa 


uct planning analysis and 
C. H. Clark, Jr., rockets 
i ties; F. C. Spinney, 1 arch; C. B 
Gaugh, Jr., product planning 
Gerald Q. Decker, manager of marketing 
for RCA’s West Coast Missile and Surface 
Radar Division, Los Angeles, Calif 
Martin Boe, w apon system manager of 
GAM-77 Hound Ds @ program North 
n Aviation s Missik Division 
Calif., and A. C. Van Leuven, 
istant Hound Dog manager 
James R. Bruce, assistant manager of 
Northrop Corp Huntsville, Ala., district 
fice 
Francis X. Buschman, director of research 
developn.ent and engineering, Hitemp 
Wires, In Westbury, N. Y 
R. D. Nielsen has been appointed Doug 
las Aircraft Co liaison representative to 
the North American Air Defense Command, 
\ 


n 


lorado Springs, Colo 
. F. Coffman, Jr., manager of hybrid 
rocket engine projects Aerojet-General 
Cor ».. Sacramento, Calif 

Wesinn M. O’Hern, 
of publi relations, Lear, In Santa 
Monica, Calif 

Dr. Harry Letaw, Jr., marketing manager 
for surface radar and navigation operations, 
Raytheon Co., Waltham, Mass., succeed 
ing A. E. Keleher, Jr., now manager of 
marketing planning, Ravtheon’s Equipment 
Division 

John R. Shields, Jr., production manager 
for the Rialto, Calif., rocket motor plant 
of B. F. Goodrich Aviation Products 


corporate director 
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FLIGHT TEST ENGINEERS 


Flight test programs have increased rapidly at Boeing 4 Wichita 
and we urgently need qualified men to fill high level assign- 
ments that are open right now. Qualified men with an eye to 
the future will find these assignments are a rea! challenge. We 
urge you to contact us immediately for complete information. 


ELECTRICAL 
INSTRUMENTATION 
ENGINEER 


EDUCATION 


B. S. degree in Electrical, Mechanical, 
or Aeronautical Engineering. 


EXPERIENCE 


Minimum of four years electronic 
instrumentation and testing 
experience with technical writing 
ability. 


DUTIES 


Plan, design, and develop instru- 
mentation. Monitor the installation of 
the test equipment, methods of 
recording such as electronic track- 
ing components and evaluating the 
test data on such tests as measure- 
ment of surface temperatures, heat 
transfer coefficients, pressure 
vibrations, and acceleration strains 
as related to new product airframe 
design and testing. New type vehicles 
in the planning, research, and 
development of new type 
instrumentation. 


GROUND 
OPERATIONS 
ENGINEER 


EDUCATION 


Minimum B. S. — Aeronautical, Mech 
anical, Electrical. 


EXPERIENCE 


Minimum five years Flight Test plan- 
ning, operations,or testing. Experience 
may be civilian or military. 


DUTIES 


1. Coordinate the planning of proposed 
tests (i. e. availability of test aircraft, 
test equipment, priority, sequencing 
requirements of the test, availability 
of production facilities and manpower) 


2. Prepare and release work sheets to 
accomplish the preparation of aircraft 
for test (i. e. direct and instrumenta 
tion or modification of the aircraft, 
coordinate weight and C. G. changes, 
coordinate changes in the aircraft 
with crew and maintain history of test 
craft). 


3. Be present in radio room during 
flight to answer questions and make 
recommendations to the flight crew 
and attend post-flight meetings to in- 
sure completion of all items for test, 
and proper follow-up on failures, or 
unsatisfactory conditions on instru- 
mentation, controls, systems, or equip- 
ment. 


4. Review, coordinate, and prepare 
bailed aircraft for redelivery. 


WRITE IN CONFIDENCE TODAY TO MR. MELVIN VOBACH, DEPT.C72, BOEING 


TEST 
OPERATIONS 
ENGINEER 


EDUCATION 


Minimum B. S. Aeronautical, 
Mechanical, Electrical 


EXPERIENCE 


Minimum five years Flight Test 
programs planning, operations, or 
interpretation. Experience may be 

civilian or military. 


DUTIES 


1. Plan the flight test in accordance 
with the test data requirements, 
point out hazardous conditions or 
impossible test conditions in a 
proposed flight test, determine the 
test will produce the desired infor- 
mation and determine method of 
data reduction to provide results. 


2. Monitor flight by radio and tele- 
meter to give assistance to the flight 
crew during the flight and screen 
resulting data to determine whether 
a flight is satisfactory. 


3. Report the progress of a test, 

how it is accomplished, analysis of 
test results and recommend changes, 
additions, or deviations to improve 

a test program. 


AIRPLANE COMPANY, WICHITA 1, KANSAS 


BOEING q | WICHITA 





EMPLOYMENT OPPORTUNITIES 


TECHNICAL 
REPRESENTATIVES 


LEAR, INC. has recently formed 
a new Service Division to keep 
pace with an increasingly wide- 
spread military acceptance of 
LEAR flight control systems and 
flight reference systems. 


Attractive salary, liberal expense 


and per diem arrangements 
Assignments may require travel 
or residence at assigned stations 
Company orientation prior to 


assignments. 


Qualifications Required: 


1, EE. degree or equivalent 


2. Knowledge of servomecha- 
nisms, gyro & electronics 


Tech. Rep. experience 
Must be U. S. citizen 


Send Resume To 
GEORGE E. BROOKS 


Manager, Technical Employment 


LEAR, INC. 


ae 110 lonia Ave., N.W 
Grand Rapids 2, 
- = 6Michigan 


i 
; 
j 


KY7-Vae alcl ba Viele)’ 
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2UIPMENT 


RESALE 





ANTENNA PEDESTAL 
SCR 584—MP 618 


Full azimuth and elevation sweeps. 360 degrees 
in azimuth 210 degrees in elevation Accurate 
to | mil. or better over system. Complete fer full 
tracking response Angle acceleration rate: AZ. 9 
degrees per second squared EL.4 degrees per second 
squared Angie slewing rate: AZ 20 degrees per 
see. EL. 10 degrees per sec. Angle tracking rate 
10 degrees per sec. Includes pedestal drives. seleyns, 
potentiometers, drive motors, control amplidynes 
Excellent condition. Quantity in stock for im 
mediate shipment ideal for missile & satellite 
tracking, antenna pattern ranges, radar systems 
radie astronomy, any project requiring accurate 
response in elevation and azimuth 

Complete description in McGraw-Hill Radiation 
Series. Volume |, page 284 and page 


Laborator 
olume 26, page 233 


209, and 





550 


RADIO RESEARCH idanieas 
INSTRUMENT CO. 


JUOSON 
6-469) 


HELICOPTERS 
FOR SALE 





The Following Helicopters 
All In Good Condition Are 
Offered By Operators Mak- 
ing Room In Their Fleets 
For New Hiller 12 E’s 





Alouette I] 
Bell 47 G 2 
sell 47 G 

Hiller 12 A 
Hiller 12 C 








For information regarding these 


helicopters, write 
Commercial Division 

Hiller Aircraft Corporation 
1350 Willow Road 

Palo Alto, California 














ADDRESS BON VO. REPLIES 
Classified Adt pi of thia 
Send to off ne st wo 
NEW YORK Jf Pr. 0 
CHICAGO TI \ 

<AN FRANCISCO § 





POSITION VACANT 


Aircraft Radice Technicians. Must be pera 
enced in radio checkout and familiar » 

borne communications equipment installatior 
and repair Positions now available San 
Antonio, Texas Work on private-executive 
aircraft (no government contracts Perma- 
nent position, excellent wawes und fringe 
benefits. Write Howard Aer 


Inc ? Box 
8247, San Antonio, Texas 


POSITIONS WANTED 


ATR FLT. Engineer Fit. instructor instrument 
Na , 


Instructo Rad 
aft & Engines 
ble 


A&P Mech. Gr 
Metro. Civ. Air 
Fit Hrs. Resume on 
i P - 17 S * 4 atior 


liately. 


Regs Aire: 
request, Availa 
Week 


OUTSTANDING BONANZA! 


GENERAL: Model H. Serial No. 4870. Total Time 
May (0th 900 Hours (940 on clock). Maintenance 
by Beech distributer Bulletins complied with 
Licensed to May 1(96!. 


AIRFRAME Repainted May 1960. Wings red 
tuselage white with blue stripe 


ENGINE: Continental 0-470 G. 240 HP. Majer 
overhaul completed May 1960 by Airwork. Engine 
now has 10 Meours. 50 Amp Generator 


EQUIPMENT: Tactair autopilot Complete instre 
ment panel. Auxiliary tanks. Electric auxiliary 
fuel pump. Grimes rotating beacon. Kolleman Di. 
rection Indicator 

COMMUNICATION: Primary: Collins 90 channel 
5 watt transmitter Medel {7L-8A. Collins (90 
channel crystal controtied receiver Model 51X.3 
Secondary: Lear LTR6-A 12 channel transmitter 
with VHF and LF receiver 


NAVIGATION: Lear Dual Omni. Lear ADF 12-€ 
Marker beacon receiver 


Price $19,300.00 
Contact TOM DORAN 


WATSON AVIATION, INC. 
8-022! 


PRUDENTIAL PLAZA 


WANTED 


twin engine aircratt 
OUR TERMS-CASH 


We are not brokers 


GRAUBART AVIATION, INC. 


Mohawk 4-6260 
CHICAGO, ILL 








HILLER HELICOPTER 


Modernized UH 12 B with complete agri 
cultural spray equipment. 
Attractively priced. Low time. 
EAST COAST AVIATION CORPORATION 
Lexington 73, Massachusetts 





Teterboro, New Jersey Atlas 








COE — ORR. pose brs. aaute- -cinghe en- 
gine pilot Ins ating-10 y Mech 


Eng. 3 yrs sd comment Wor Id like to com 
and flying. PW- . \ 4 





OXYGEN EQUIPMENT 
SALES & SERVICE 


REGULATORS — MASKS — VALVES 
PORTABLES & hoy 
FIXED INSTALLAT 
GOV'T. APPROVED SPA STATION 


TBP AERO i°Stoumoo, cairor 


EL SEGUNDO, CALIFORNIA 
AVIATION WEEK, July 11, 


bine engineering FOR SALE 
on Week 

PBY SA. Two amphibians converted ys 

ew cargo passenger use. FS-3404 


Pitot—Salesman: —Fully- qualified twin or 4 Week 
engine nstruments years manage! a ex. mn ee r 


perience $500,000 ross i lot 
1958 Bett Helicepter 47G2, fully equipped, 
TT620, 600 inspection done, 


Direct Salesman i years Age 37, ma d 
2 childrer Ww relocate Witliam ¢ Kriss, eady to fly 

; 3 reconditioned. J-W Helicop- 
Airport, Calif. TE-9-2216 





3227 South 40t Omaha 5, Nebrask: Blades factory 
Regent 8183 ters, Arcata 
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Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St., New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


Work Well Done 
For the past five years two men 
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examine “The Failure of 
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BUY Cppe 
QUALITY 


ACCURACY 
RELIABILITY 


IN PP SERVO MODULES 


engineering design and manufacturing team from re- 
search through production. 


In designing and producing servo modules to your speci- 
fications, Clifton Precision Products Co. manufactures 
95° of the parts used. What does this mean to you? 
It means that the same high accuracy, reliability, and 
quality which go into the manufacture of CPPC synchros 
are maintained in CPPC Systems. This one source re- 
sponsibility gives you the added advantage of a con- 
tinuous Quality Control activity which guarantees a high 
quality product. 


CPPC has had years of broad experience in researching, 
designing, developing, and manufacturing a wide variety 
of servo packages. A few examples of our products are 
shown on this page. Here at your service is a first class 


Write for a more detailed facilities brochure or telephone 
Ken McGrath, Sales Department, HI Iltop 9-1200 or our 
Representatives, 


a ; 


f 3 
SYSTEMS 
CLIFTON PRECISION PRODUCTS CO., INC. 


Clifton Heights Pennsylvania 
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NITIES FOR QUALIFIED SCIENTISTS 


Re-entry portrait at 12,000 MPH. Critical performance data of re-entry ve- 
hicles at temperatu xceeding 12,000 degrees are obtained by a re-entry monitoring 
team from the Avco-Everett Research Laboratory. Portraits under these difficult condi- 


tions are obtained regularly as part of a general research program to study re-entry 


UNUSUAL CAREER OF PORT 


phenomena and related problems. Airborne equipment is used to acquire radiation data, 


Aveo 


AVCO CORPORATION, 760 THIRD AVENUE, NEW VORK 17, NEW YORK 


trajectory information, and photographic documentatic 














* be 45 sd Be ore sh se ah mind x 7 a a4 J: + he: ar i an ies Se a Sy a 
PAE ih) +t # es * y 3 aU tae . : ¥ rer fh deck « 
fps * Hae | / ¢ ; - Ae (Rte j Je ’ Nae at r 
. . . . ; ieee 
x x ; ‘ ; ‘ “ 
‘ % 4 f « * is it lege din e 
— te . + ‘: % “ ¥ 3 
Pee . . om cs % 
¥ io 5 x . . . } * 
« } A F Ms, 5 
yagi’ . ae oo : 
. 5 ¥. ‘ € S 
. : . . 
. ’ % bi “a ve * ¥ a pt a 
s ; 2 : Oe as 
i bh . ence rete a +o tice . 
* e ‘ 
; . . rt : : i é if ¢ z coo 
. y ? ant SR nagied nae ice 3 PRET nS = & 
; ; F : ae : 5 . : oa ae at ‘ . 
. Es 
ce 
guia 
“ oer 
® e 
ad 
% = 
? * ’ red ; 





